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11 National Circuit

BARTON ACT 2600

The following work is nominated for a:
¢ National Engineering Landmark

(delete as appropriate)

Name of work - Narrows Bridge

Location, including address and Over the Swan River at the Narrows Between

map grid reference if a fixed work -  Point Lewis, Central Perth and Point Belches,
South Perth

Owner - Commissioner of Main Roads

Main Roads Western Australia

The owner has been advised of the ~ Yes - See copies of letters at Appendix 1
nomination of the work and has

indicated (attach a copy of letter if

available) -

Access to site - Regional Dual Use Path system for
pedestrians and bicycles crosses bridge. Also

car parks are located adjacent to each
abutment.

Future care and maintenance of the =~ Assured - by Main Roads Western Australia
work -

Name of sponsor - Main Roads Western Australia

For a NEL, is an information plaque  Yes

required?

Chairperson of Nominating Committee: Mr Ralph Moore

Chairperson of Division Heritage Committee/Panel: Mr Bruce James




ADDITIONAL SUPPORTING INFORMATION

Name - Narrows Bridge

Statement of Significance The Narrows Bridge, a five-span precast, prestressed
concrete, continuous beam highway bridge over the
Swan River, has engineering heritage significance for
the following reasons:

e It was the crucial element in and the first
manifestation of the implementation of the 1955
Stephenson-Hepburn Report “Plan for the
Metropolitan Region, Perth and Fremantle” which
changed the direction of development of
metropolitan Perth from an east-west axis to a
north-south axis.

e It was the largest precast, prestressed concrete
continuous beam bridge in the world at its
opening.

* [ts centre span of 320ft (335m) was the longest of
its type in Australia and the bridge was one of the
largest of its type in the world at its opening.

e It was the first bridge in Australia to use a
segmental method of construction.

e It was the first bridge in Australia to use external
pre-stressing cables allowing a lighter web
construction.

e Itrepresents a very early example of the Udall-
Gifford pre-stressing system.

e It was the first bridge in Australia to use Gambia
piles.

e It was the first major public work in Western
Australia since the end of the Second World War to
be constructed by contract.

¢ Its engineering design and construction met the
stringent requirements of the State Government of
the day for an aesthetic, slim-line bridge in this
critical location.

e Its slim-line appearance has a very high aesthetic
value in the visual profile of the Cities of Perth and




Year of Construction or
Manufacture

Physical Condition

Engineering Heritage

Significance:

Technological/scientific
value -

South Perth, Kings Park, Mount Eliza, and the
Swan River.

e [t successfully overcame the major geotechnical
problem of creating a suitable bridge foundation in
very complicated ground conditions with a great
depth of laterally moving soils.

e Ithighlighted the need for research to solve the
problem of defining the ultimate behaviour of pre-
stressed concrete beams subject to combined
bending and shear at the supports.

Commenced construction March 1957.
Completed construction September 1959.
Official opening 13 November 1959.

The Narrows Bridge is in a sound condition having
been continually maintained and upgraded since it
first went into operation in 1959. However, there is
evidence of some superficial deterioration to the
presentation of the Bridge.

(Attachment 2, pp 35 and 39).
(Attachment 3 “ Assessment Documentation”, p 3).

Note:

It should be noted that Attachment 2 refers to the
planned widening of the Narrows Bridge. This plan
has since been revised and the capacity of the river
crossing will now be increased by the construction of a
second bridge adjacent to and downstream of the
existing bridge. The new bridge is to have the same
architectural appearance and aesthatics as the existing
bridge. The contract commenced in June 1999 and is to
be completed by the end of 2000.

The Narrows Bridge is a precast, segmental,
prestressed post-tensioned concrete bridge with a
length of 335m (1100ft) in five spans, a central span of
97.5m (320ft) and 2 flanking spans each side of 70m
(230ft) and 49m (160 ft). Itis designed to be fully
continuous under live load. Itis anchored at the north
abutment and all expansion movement is provided for




at the south abutment.

At the time of construction, the central span of 97.5m
(320ft) was the longest of its type in Australia and the
precast pre-stressed concrete continuous beam bridge
the largest in the world. (Attachment 8, p 364).

The bridge is founded on 180 long piles which support
abutments and piers of reinforced concrete. The piers
support reinforced concrete rocking columns which in
turn carry the deck structure of prestressed concrete.

The piles adopted are of a type invented by Mr G A
Maunsell and are known as “Gambia” piles from the
fact that he first used them in Gambia, Africa. They
consist of 31.25 inch outside diameter steel tubes with
0.125 inch thick walls terminating in a conical steel toe.
Reinforced concrete was placed in the toe of each pile
for a depth of 15 feet prior to driving, which was
carried out by means of a 10-ton drop hammer
operating inside the pile and delivering its blows on a
removable driving helmet lying on the concrete in the
toe. Extensions to the tubes were welded on as
required during driving.

After driving, the steel tubes were filled with
reinforced concrete, the design being such that reliance
is placed only upon the reinforced concrete core; thus
corrosion of the outer steel tube is not a danger to the
structure.

The piles for the north shore pier were of a modified
design to allow for possible movements in the
reclaimed ground through which they were driven. In
this case, the upper 60 feet of the pile consisted of a
precast reinforced concrete column placed inside a 48
inch diameter steel shell after driving. The space
between the two permits deflection with ground
movement of the steel shell which is weak in bending,
without transmission of the deflection to the precast
concrete column supporting the bridge. (Attachment
8, p 365).

[t was the first bridge in Australia to use segmental
construction, the first to use these Gambia piles, and
the first to use external prestressing cables which
allowed a lighter web structure. The Narrows Bridge
also represents a very early example of the Udall-
Gifford prestressing system. (Attachment 8, p 365).




Historical Value -

Social Value -

Other unusual features included vertical shear cables,
the method of casting the precast concrete segments
and the method of obtaining continuity. (Attachment
8, p 366).

Attachment 1 provides a brief description of the
Narrows Bridge structure and its statistics and also
photographs of the various stages of the project from
the original Narrows before construction to the
finished bridge at its opening on 15 November 1959.

The Heritage Council of Western Australia has entered
the Narrows Bridge on the Register of Heritage Places
on a permanent basis, pursuant to Section 51 of the
Heritage of Western Australia Act 1990. (Attachment
3 - letter dated 23 April 1999 including a copy of
Government Gazette, W.A. 23 April 1999, p 1727).

The Institution of Civil Engineers, October 1961,
provides a fully detailed description of the Narrows
Bridge. (Attachment 4 - Paper 6498). (Attachment5 -
Discussion Paper 6498). (Attachments 7, 8 and 9
provide further information).

The Heritage Council of Western Australia has entered
the Narrows Bridge on the Register of Heritage Places
on a permanent basis, pursuant to Section 51 of the
Heritage of Western Australia Act 1990. (Attachment
3 - letter dated 23 April 1999 including a copy of
Government Gazette, W.A. 23 April 1999, p 1727).

The Narrows Bridge was the first major public work in
Western Australia to be undertaken by contract after
the Second World War.

The Narrows Bridge was the first bridge in Australia
to use segmental construction.

It was the first bridge in Australia to use Gambia piles.

It was also the first bridge in Australia to use external
prestressing cables which allowed lighter web
structures.

The Narrows Bridge was the crucial element in and
first manifestation of the implementation of the 1955
Stephenson - Hepburn Report “Plan for the
Metropolitan Region, Perth and Fremantle”. The Plan
later became the Metropolitan Region Scheme which




Landscape or townscape
value -

Rarity -

Representat—iveness -

was enacted in legislation in 1963 and has guided the
development of Perth ever since. It was the realisation
of plans which had been discussed from the 1840s to
bridge this narrow neck of the Swan River.

(Attachment 2, p.35).
(Attachment 3, “Assessment Documentation” p.2).

(Attachments 6, 7, 8 and 9).

The Bridge displays landmark values in the context of
Perth Water and the river beyond and provides vistas
downstream and eastwards to the Darling Ranges.

The same visual resolution is apparent during the day
and at night time in the context of an illuminated City
and Bridge.

The slim profile of Narrows Bridge displays strong
aesthetic characteristics.

(Attachment 3, “ Assessment Documentation” p 1).

The first requirement of the design of the bridge was
that it should be of good appearance, and worthy of its
beautiful setting.

(Attachment 4, p 42).
(Attachment 5, p 114).
(Attachment 8, p 364).

The Narrows Bridge is not rare as a prestressed
concrete structure of today. However, the form of the
structure in pre-stressed concrete was innovative in
bridge design in Western Australia in the 1950s. It
displays the characteristics of a specific engineering
design method. The structure is relevant for its
continuous use from 1959, notwithstanding the
substantial changes which have occurred in traffic
volumes and loadings during that time.

(Attachment 2, pp 33 and 35).

The Narrows Bridge demonstrates the characteristic
slim profile and structural form of prestressed concrete
bridge design which developed in the 1950s. The
structure is representative of the development of the
Metropolitan Region Scheme of Perth and the Traffic
System which evolved as a result of that Scheme.




Contribution to the
nation or Region -

Contribution of
engineering -

(Attachment 2, p 35).
(Attachment 3, “Assessment Documentation”, p 3).

The Narrows Bridge was the crucial element in and
first manifestation of the implementation of the 1955
Stephenson-Hepburn Report “Plan for the
Metropolitan Region, Perth and Fremantle”, which
Plan later became the Metropolitan Region Scheme
after enactment by legislation in October 1963.

The Narrows Bridge was the initial focal element that
enabled the development of Metropolitan Perth to
change from an East-West axis to a North-South axis.

Its significance to the development of Metropolitan
Perth in 1959 is very similar to the significance of
Sydney Harbour Bridge in the development of
Metropolitan Sydney in 1932.

The Narrows Bridge is a vital link in the Perth
Metropolitan Region road network. Its importance in
this regard cannot be overemphasized.

From a structural and geotechnical viewpoint, the
Narrows Bridge was of a national and international
importance in the development of prestressed concrete
bridging and cast in situ reinforced concrete piles in
driven casings.

The Narrows Bridge was the first bridge in Australia
to use segmental construction.

It was the first bridge in Australia to use Gambia piles.

It was also the first bridge in australia to use external
prestressing cables which allowed lighter web
structures. See also “Technological scientific value”.

“Although a large number of continuous and
cantilever bridges had been built, there was at the time
of the design, no published information on the
ultimate behaviour of prestressed concrete beams
subject to combined bending and shear.” Because of
the lack of information on this subject the designers
considered that it would be prudent to check their
assumptions by testing a scale model. The purpose of
the test on a model of the main deck beam was to
obtain information on:




Persons associated with
the work -

(a) the efficiency of the method of attaching the cables
to the beam webs by means of mild-steel shear
bars;

(b) the strength of the beam in resisting combined
bending and shear at the support and

(c) the effect on the behaviour of the beam, of the
vertical mortar joints between segments and the
horizontal construction joints between lifts of

concrete.
(Attachment 4, pp 57 and 77).

It represents a very early example of the Udall-Gifford
prestressing system.

(Attachments 4, 5, 7, 8 and 9).

].D. Leach, BE MIE Aust
Commissioner of Main Roads

E.W.C. Godfrey, BCE, MIE Aust
Liaison Engineer (Main Roads Department)

J.G. Marsh, BE MIE Aust
Engineer (Main Roads Department)

J.W. Baxter, BSc MICE
Partner, G. Maunsell and Partners, Consulting
Engineers, (UK)

E.M. Birkett, BSc, AMICE, AMIE (Aust)
Partner, G. Maunsell and Partners, Consulting
Engineers, (UK)

E.W.H. Gifford, BSc, MICE
Senior Partner, EWH Gifford and Partners,
Consulting Engineers, (UK)

Sir William Holford
Sir William Holford and Partners,
Consulting Architects

J.O. Clough, DCM
] O Clough & Son, Perth (now Clough
Engineering)

W.H. Clough, B.E. MscE AO OBE MIEAust
J.O. Clough and Son, Perth (now Clough
Engineering)




Integrity -

Authenticity -

Comparable works
(a) in Australia
(b) Overseas

Statement of significance,
its location in the
supporting
documentation -

L.O. Nilsen
Engineer, Christiani and Nielsen
Copenhagen, Denmark

T.G. Bingham - Resident Engineer,
G. Maunsell and Partners, Consulting
Engineers

The Narrows Bridge has a high degree of integrity as it
is intact with its cultural value being maintained
throughout its relatively short history and its
importance as an element in the landscape of the city
being visually apparent.

(Attachment 2, p 36).
(Attachment 3, “ Assessment Documentation” p 3).

The Narrows Bridge has a high degree of authenticity
as it survives with only minor changes to the original
structure, reflecting the changing needs of the Perth
Traffic System.

(Attachment 2, p 36).
(Attachment 3, “ Assessment Documentation” p 3).

The degree of significance of the construction of the
Narrows Bridge in 1959 to the development of
Metropolitan Perth is comparable to the construction
of the Sydney Harbour Bridge in 1932 and its
significance to the development of Metropolitan
Sydney, NSW.

The Narrows Bridge has been judged as having a high
degree of heritage significance by Mr Ron Boddicoat,
architect, in his Conservation Plan of June 1998 and by
the Heritage Council of Western Australia in their
Registration Documentation of 23 April 1999.
(Attachment 2, pp 33-38).

(Attachment 3, pp 1-4).

Main Roads Western Australia Bridge No.953 being
part of the Port of Perth and Perth Lot 921, being part
of Crown Reserve 37594 and being part of the land
comprised in Crown Land Record Volume 3043 Folio
251 and Perth lot 920, being part of Crown Reserve
33804 and being part of the land comprised in Crown
Land Record Volume 3040 Folio 55.

(Attachment 3, Government Gazette, WA 23 April
1999 p 1727, and Heritage Council WA, Register of
Heritage Places, Permanent Entry p 1).




Citation (70 words is National Engineering Landmark
optimum) -

(Alternative 1)
Narrows Bridge

This five-span bridge, designed by G Maunsell & Partners and built by Christiani &
Nielsen and ] O Clough & Son for the Main Roads Department, Western Australia
was the crucial element of the 1955 Stephenson-Hepburn Plan (later The
Metropolitan Region Scheme) which re-shaped the development of Perth.

It was the first bridge in Australia to use precast, segmental construction, Gambia
piles and external prestressing cables to allow lighter I-section deck beams.

At its opening in 1959 it was the largest precast, prestressed concrete, continuous
beam bridge in existence and its 97.5m central span the longest of its type in
Australia.

Dedicated by

The Institution of Engineers, Australia and the
Commissioner of Main Roads, Western Australia, November 1999,

(Alternative 2)

Narrows Bridge

This five-span bridge, designed by G Maunsell & Partners and built by Christiani &
Nielsen and ] O Clough & Son for the Main Roads Department, Western Australia
was the crucial element of the 1955 Stephenson-Hepburn Plan (later the Metropolitan
Region Scheme) which re-shaped the development of Perth.

It was the first bridge in Australia to use segmental construction, Gambia piles and
external prestressing cables to allow lighter I-dection deck beams.

At its opening in 1959 it was the largest precast, prestressed concrete, continuous
beam bridge in existence and its 97.5m central span the longest of its type in
Australia.

Dedicated by

The Institution of Engineers, Australia and the
Commissioner of Main Roads, Western Australia, November 1999.




(Alternative 3)
Narrows Bridge

This five-span bridge, designed by G Maunsell & Partners and built by Christiani &
Nielsen and ] O Clough & Son for the Main Roads Department, Western Australia
was the first bridge in Australia to use segmental construction, Gambia piles and
external prestressing cables to allow lighter I-section deck beams.

At its opening in 1959 it was the largest precast, prestressed concrete, continuous
beam bridge in existence and its 97.5m central span the longest of its type in
Australia.

It was the crucial element of the 1955 Stephenson-Hepburn Plan (later the
Metropolitan Region Scheme) which re-shaped the development of Perth.

Dedicated by

The Institution of Engineers, Australia and the
Commissioner of Main Roads, Western Australia, November 1999,
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APPENDIX 1




ENGINEERING HERITAGE PANEL.

5th April 1999.

<>

Mr Greg Martin,

Commissioner, Main Roads WA, The
P.0.Box 6202, Institution
EAST PERTH. 6892, of Engineers,
Historic Engineering Plaquing Programme. Australia
Dear Mr Martin, WEST%I?\T@H)SNTRALIA

In 1984, the Institution of Engineers, Australia, established the
Australian Engineering Plaquing Programme to acknowledge past
engineering achievements and to draw community attention to the
significant contributions they have made to society and to the
engineers responsible for such works. The programme fosters the pride
of the general public and the engineering profession in such works.

To date, in this State, Fremantle Harbour, the Kalgoorlie Pipe
Line, the Albany Forts, the Applecross Wireless Station, the Rottnest
Lighthouse and the Canning Dam have all been recognised in this way.

Currently, members of the Engineering Heritage Panel feel that two
projects relating to roads should now be considered.

The first one is the Narrows Bridge, the opening of which will be
celebrating its fortieth anniversary in November of this year.

The second project is the work done by a number of engineers,
including Digby Leach, in perfecting the use of stabilized sand for
major road construction work in this State. I gather that there is a
section of road still in use in the vicinity of Lancelin that was the
first to be constructed using this technology.

This letter is therefore to seek your agreement for the Institution
to put forward these two nominations and that your Department would be
prepared to maintain the plaques and allow for public access to view
them.

Enclosed, is a Guide that details the process of submitting
nominations and the final unveiling ceremony. The Institution will
supply the plaques at no cost to your Department, and arrange the
mailing out of the invitations. However, we would like some assistance
in the preparation of the documentation for the nominations and
towards the cost of the ceremonial arrangements.

Currently, we would like to unveil the Lancelin plaque during the
1999 Engineering Week, being the first week in September, and unveil
the Narrows Bridge Plaque on Friday 12th November 1999.

We look forward to your approval and support for these nominations.
Yours sincerely,

Z7

Bruce James,
Chairman,
Engineering Heritage Panel.

TEFUAQANANOE I e T =




Enquirics:
Our Ref:
Your Ref:

2 4 JUN 1999 MAIN ROADS

31-10545 cc 31-726V13 (00004257.cmr) Western Australia

Don Aitken Centre

Waterloo Crescent

East Perth 6004

PO Box 6202

EAST PERTH WA 6892
Telephone: (08) 9323 4111
Facsimile:  (08) 9323 4430
TTY: (08) 9311 8430

Mr B James

Chairman

Engineering Heritage Panel
Institution of Engineers
712 Murray Street

WEST PERTH WA 6005

Dear Mr James
HISTORIC ENGINEERING PLAQUE PROGRAM

Thank you for your letter outlining the planned commemoration ceremonies for the 40"
anniversary of the Narrows Bridge and the stabilised sand system used in the original
construction of the Perth-Lancelin Road.

As you have pointed out, each project has interesting engineering components in the
original planning and construction, and these are worth conveying to the general public.

Main Roads would be honoured to participate and contribute to these worthwhile
projects.

Both yourself and Richard Usher have been in contact with our Manager Public Affairs,
Dean Roberts, on 9323 4638 and I ask that you involve him in your planning so that he
can assist on Main Roads behalf.

I wish you well in your endeavours.

Yours faithfully

[
g Martin
ACTING COMMISSIONER OF MAIN ROADS

24 JUN 1993

----------------
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Engineers (October 1961).

Discussion on Paper No.6498 “The Narrows Bridge, Perth,
Western Australia”. Institution of Civil Engineers, (October

1961).

“Official Opening” - The Opening Ceremony booklet produced
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“ A Bridge is Built” - An historical record of the building of the
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ATTACHMENT 1

NARROWS BRIDGE
Brief Description of Bridge Structure, Bridge Statistics and
Photos showing
Stages of Construction
From Original Narrows (no bridge)

. To

Finished Bridge 13 November 1959
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ASSESSMENT OF CULTURAL HERITAGE SIGNIFICANCE

1.0

1.1

1.3

INTRODUCTION

THE BRIEF

In June 1898, Main Roads Western Australia commissioned a Conservation Plan for the
Narrows Bridge in the context of an option to widen the Bridge.

The primary purpose of the Conservation Plan is to clearly set out what is of cultural
significance in the place, and determine what policies are appropriate to enable that
significance to be retained in its future use and development.

The Conservation Plan is based on the recommendations set out in The Burmra Charter
(Australia, ICOMOS), and JS Ker’s, The Conservation Plan, National Trust of Australia
(NSW) 1890. The criteria on which assessment of cultural heritage significance has been
made are those of the Heritage Council of Western Australia.

The Report, then, is divided into two parts:
1 the assessment of cultural significance , and
2 the Conservation Policy.

The place was inspected, assessed and photographed in June 1998.

DEFINITION OF THE PLACE

The Narrows Bridge Is located across The Namrows, a narrow neck of the Swan River at the
westemn entry to Perth Water, between Pt Lewis at the foot of Mt Eliza and Pt Belches on the
South Perth promontory.

When built, both ends of the Bridge required some filling of the river to accommodate the
abutments and in consequence the former shore line was re-aligned. Associated road
interchange requirements at the northem end of the Bridge required major filling of the
former Mounts Bay at the westemn end of Perth Water.

CURRENT SITUATION

The place has not been considered previously to determine any cultural heritage

significance.

The Bridge has been in continual use since initial construction and its Official Opening on
13 November 1958,

The current proposal is to widen the Bridge to provide two dedicated bus lanes and

additional traffic lanes to improve vehicular safety and reduce congestion.




1.4

OTHER ISSUES

Since 1959, the Narrows Bridge as a river crossing has successfully serviced the Freeway
system which services the City of Perth and by-passes the City as the principal North-South
traffic artery between centres North and South of the Capital, notwithstanding that at the
time of its construction, public outcry sought to stop its construction. A river crossing, then,
was publicly accepted in principle; major filing of the river for the necessary interchange
road system at the City end of the Bridge, became the main focus of community concem.
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ANALYSIS OF CULTURAL HERITAGE



2.00 ANALYSIS OF CULTURAL HERITAGE SIGNIFICANCE

\

2.1 DOCUMENTARY EVIDENCE

Some original drawings and a collection of photographs taken during and after construction
of the Narrows Bridge, together with detailed reports, signed agreements and newspaper
reports are held in the Library of Main Roads Westem Australia. From this extensive
collection of data relating to all relevant aspects - from the decision by Government to build
the Bridge to the status of the structure today - the following brief chronological account is
extracted. Some of the documentation is included in Section 7 of this report at Appendices
and References.

Chronological Evidence

1829 Settlement and Founding of the Town of Perth

1833 Shenton’s first Mill was constructed on what is now known as Mill Point at
Pt Belches on the southem side of the narrow neck in the Swan River
between Perth Water and Melville Water. Shenton’s second Mill, constructed
in 1835, survives today adjacent to the southem abutment of the Bridge.

The opposite bank of the neck, now referred to as The Narrows, was named

Pt Lewis, at the foot of the high ground of Mt Eliza, now King's Park. !

1834 A ferry service was established across the narrow neck from Pt Belches to the
foot of Mt Eliza.2 The route for land travel at that time was via Guildford, a
considerably greater distance of 29 kilometres.

! 1843 The first Causeway Bridges were constructed across the Heirisson Islands at
the eastern extremity of the Town and Perth Water. 2

1849 An article in *The Inquirer”, a Perth newspaper, commented on the desirability
of constructing a bridge at the Narrows. Similar sentiments are recorded up to
the turn of the century. The Narrows crossing would provide a line of
communication between Perth and Fremantle in lieu of the existing tedious
and protracted route via the causeway.?

1 Conservation Plan for the Old Mill, South Perth, Ronald Bodycoat 19393
2 Officlal Opening Booklet 1959. Govemment of WA )




Chronological Evidence Cont'd

1801

The sale of property at Mill Point in 1885 highlighted the possibility of a bridge
being built at the Narrows.

The Public Works Department of the State Govemment produced a
preliminary design for a bridge at the Narrows, consisting of a timber pile
structure with a central navigation section achieved by a swinging steel truss.
The time was not considered appropriate for such a structure and the plan
was shelved. 2
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Consistent proposals for an alternative river crossing to the Causeway,
prompted by vocal residents in South Perth over the years, were highlighted
by a report by the Metropolitan Town Planning Commission noting in regard to
a crossing at the Narrows:

“that this position affords a natural and necessary opportunity for linking both
sides of the Swan River” 2

Preliminary reports and planning for a bridge at the Narrows were prepared by
the Main Roads Department; no further action happened while resources were
directed to construction of the new Causeway bridges at Heirisson Island.

Discussions did take place in 1953 however, with the Consultant, Professor
Gordon Stephenson, preparing the Town Planning Scheme for the
Metropolitan Region, to co-ordinate a new traffic crossing of the river. 2

Officlal Opening Booklet 1959. Government of WA




Chronological Evidence Cont'd

1954

1955

1956

1956

1956

Traffic surveys by the Main Roads Department indicated that traffic on the
Causeway had more than doubled in less than five years and that the
Causeway rotaries and Canning Highway were approaching saturation.
Investigation of the possibility of constructing a bridge at the Namrows was
imperative. Govermment announced in August 1954 that preliminary site
investigation work would commence at once. 2

Preceding construction of the Bridge, 29 hectares of Mounts Bay was
reclaimed to provide a future road interchange. 2

In 1955, the State Government sent Mr EWC Godfrey, Bridge Engineer for the
Main Roads Department, overseas to inspect world-class bridges in similar
locations and to recommend consultants to design, specify and supervise

construction of a bridge across the Narrows. 2

As aresult, in 1956 State Cabinet appointed Maunsell & Partners, Consulting
Engineers in London to prepare schematic plans. The wide experience of this
consultant in particular with regard to the difficult foundation conditions and
design requirements, led to their appointment. 2

In January 1956 an Agreement was signed in London by the State of Western
Australia and G Maunsell & Partners, Consulting Engineers. °

Following a visit to Perth in December 1955 by one of Sir William Holford's

partners, two alternative designs were prepared:

a steel girder bridge completely clad in artificial stone
a prestressed concrete bridge of less slender proportions.

Wiliam Hoiford had been appointed by Maunsell & Partners as sub-
consultants. Prior to these design proposals, road and rail bridges in the
State had been constructed using predominantly timber framework. At that
time in 1956, the costs were estimated to be

steel design £A2,173,000

prestressed concrete design £A1,503,000..

Sir William Holford promoted the prestressed concrete design because it was
potentially the most interesting and pleasing of the two designs.

Officlal Opening Booklet 1959 - Government of WA

The State of Weslemn Austraka - Namows Bridge, Perth
Memorandum of Agreement. January 1856




Chronological Evidence Cont'd

1955/63

On the basis of lower cost and the consultant architect’'s view, Maunsell &
Partners recommended to Government that the prestressed concrete design
should be supported. 4 This new structural technique was new to bridge
design in WA at this time.

A review of the Narrows Bridge, 25 years on in 1984, records the following
comments: &

“The decision to build the Narrows Bridge was taken when the Stephenson,
Hepbum Report was being prepared in which the basic shape of the future
City was outlined, including the future major road system. This concept was
given strength when the MRS came Into operation on October 30, 1963.
Since then, projects undertaken by the MRD have aimed at developing the
road system to provide a network of regional roads which will provide safe and
rapid access throughout the Metro area taking much of the heavier traffic
flows and many of the heavier transport vehicles out of the metro street
system.”

"Because of its youth, it is possible for the (Perth) Metro Region to have a
road system superior to those of nearty all other great cities, but it will require
fairty immediate action if future possibilities are to be reserved”.

G Stephenson & JA Hepbum 1955

“In this 1955 Report (Stephenson & Hepburmn Report 1955), on a plan for the
Metropolitan Region, Perth and Fremantle, Stephenson & Hepbum threw
down the challenge that was to be picked up and acted upon by the MRD of
WA.

(Alistair Hepburn - WA's Town Planning Commissioner 1953-59).

In the mid 1950s the State was emerging from its "Cinderella” status and was
approaching a period of rapid economic growth. Those with vision could
foresee the future demands that would be placed on the State's capital city,
particularly the pressures that would arise from a rapid increase in population.”

Report on the Narrows Bridge, Perth (to the Commission for Main Roads), April 1956
G Maunsell & Partners, Consuling Engineers
Sir Willlam Hotford & Partners, Consulting Architects

Wactam Baade Mavamhar 1084 - ~imoel
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1956

"Once the concept for city growth had been accepted, a decision was made to
build the Narrows Bridge, the central and most vital link in the future regional
road system. This led to the adoption of a simple strategy by the MRD
whereby:

1 Work would be undertaken to the north and south of the Namows
Bridge, working outwards into the centre, to full freeway standards.

2 Available funds would be allocated to ensure that the balance of the
major road network would be developed in stages as the need arose.”

It is of interest to note that the official accounts published for Government
record some of the public sentiment about the project at the time:

"There is some dissent with the Department’s proposals to reclaim
19 acres of the river to accommodate the important interchange

required immediately north of the Narrows Bridge.” €

The project was seen by its critics to be :
“too ambitious”
"vandalism*
"Mounts Bay treses will be cut down”
“the Old Mill will be destroyed”
“the river will be destroyed"
*tunnel under King's Park". 7

Cabinet approved the proposal on 1 May 1956. Aesthetic features were
accepted as important on the advice of Professor Gordon Stephenson, Town
Planning Consultant to Government, who emphasised that the visual impact of
the Bridge was paramount. The outcome was a deck-type structure of 6 lanes
in prestressed concrete in five spans, the centre span to be 320 feet with two
flanking spans each 230 feet, all across the waterway, plus spans at each end
of 160 feet over underways on land for road traffic. The Bridge was intended
to carry a capacity of 6000 vehicles per hour in one direction. &

Report on the Narows Bridge, Perth April 1956
G Maunsell & Partners

Westemn Roads, November 1984

The Namows Bridge - Baxter & Gifford 1961
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1957

1957

1859

1859

In March 1957, a contract was awarded, following the submission of detailed
design, to the construction company Christiani and Nielsen of Copenhagen,
Denmark in association with Westemn Australian Contractors J.O. Clough &
Son, for an amount of £1,325,002 ($2,650,005,) a huge sum in 1957. &

The first pile was driven on August 14, 1957.
Two important changes to the initial Bridge design were incorporated
- the site layout and the design loading.

The intended shorelines of the reclamation area of the river at the time of the
consulting engineer’s appointment would have resulted in a skew Bridge -
minor realignment eliminated this element considered to be undesirable.

The adjustment resulted in a more aesthetically pleasing result and avoided
greater complexity of design and construction.

The Bridge design loading was changed from the proposed Australian
Standard Bridge Design Loading to BS 153, as a more appropriate
standard. & The Australian Standard was derived from the American
Association of State Highway Officials Standard in use in North America which
was considered arbitrary in that loading is not made sufficiently dependent
upon span, whereas the British Standard is a more logical interpretation of
probable actual conditions and so can be applied in proportion to local
requirements.

Deputy Premier Tonkin announced on February 10, 1959 that the new Bridge
across the Narrows would be called the Golden West Bridge and the freeway
to Canning Bridge would be styled the Golden West Freeway.

In response to strong public opposition to this naming the new Liberal-Country
Party Cabinet changed the naming to NARROWS BRIDGE. ¢

The Narrows Bridge was completed and officially opened on
13 November 1859 at 10.30a.m. The opening Plaque mounted on the Bridge
abutment and the booklet published by Government for the opening ceremony
record the following data: the plaque was unveiled by the Governor:

Govemor - His Excellency Sir Charles Gairdner
Premier - The Hon. D Brand, MLA

Minister for Transport - The Hon. CC Perkins
Minister for Works - The Hon G.P. Wild, MBE
Commissioner for Main Roads - Mr J Digby Leach.

The Narrows Bridge - Baxter & Gifford 1961




Chronological Evidence Cont'd

Description of Materials and Construction

The materials and construction are summarised as follows:

MATERIALS

Plled Foundations

180 total Gambia piles comprising BOBmm outside diam. steel tubes
terminating in a conical steel tos; filled with reinforced concrete and driven into
the sands, silts, gravels and clays forming the river bed, and grounded on very
hard clay overlaying a limestone stratum. Pile lengths vary from 27m to 38m

approx.

Plle Caps

Reinforced concrete faced with precast concrete panels.

Columns
Four columns to each pile cap, of reinforced concrete, three of every four
supported on stainless steel bearing plates and cast steel rollers.

Abutments

Box type reinforced concrete carried on piles.

Deck Structure

8 I-section double cantilever beams precast in short lengths, diaphragms, and
external stranded prestressing cables

concrete road deck.

Superstructure detalls

precast exposed aggregate side panels

anodised aluminium balustrading and safety fencing
aluminium lighting standards.

CONSTRUCTION

Construction extended from March 1957 until September 1959. Underground
and below water works in foundation construction were eliminated and the
superstructure was precast on shore at the southern end of the Bridge.

Beam erection, jointing and stressing was carried out on an extensive timber
staging supported upon jarrah and karri piles driven in the river.

A travelling gantry in the casting yard delivered precast units to a railway on
which the units were transported along the full length of the Bridge. A second
gantry straddling the staging on which the Bridge was erected and the railway

mimmirnm alammanides asamined ¢ 148 dam s imita tmba svantd: am




Chronological Evidence Cont'd

Post
1959

1938

1988

Physical Changes to the Bridge 1959 - 1998

In recent years, since completion of the Bridge in 1959, Main Roads WA has
maintained the structure in sound condition, monitored the performance of the
structure and camied out changes to accommodate the growth in traffic and
public transport, to upgrade the lighting installation and to strengthen the
structure and upgrade protection to the pre-stressed cabling, as follows:

removal of the western pedestrian way in order to provide a central
peak/bus lane

strengthening of the pre-stressed cables and upgrading of protection of
the cables

renewal of road surfacing

replacement of lighting highlighting the eastern and westemn faces of the
Bridge structure

replacement of lighting standards and lamps fitted to the extremities of
the Bridge standards.

The Narrows Bridge is now a critical element in the freeway system which
currently links Kwinana in the South with Joondalup in the North. Other road
networks service the City of Perth and become part of the traffic system
servicing the Metropolitan Region; the network focusses on the Narrows

Bridge as a high traffic volume river crossing.

Urban expansion within and beyond the Metropolitan Region now means that
the Narrows Bridge no longer adequately serves the expanded road system.
Statistics show that the community is a car-oriented population; public
transport is promoted by government, but is not necessarily well patronised by
the community.

An increase in population densities in the Metropolitan Region and
improvements to public transport, decentralisation and a highly mobile
community together mean that key elements in the road system, such as the

Narrows Bridge, need to be reviewed and adjusted.

Govermnment has announced a proposal to widen the Narrows Bridge in order
to provide two discreet bus lanes, in support of enhancement of public
transport on the Freeway system of which the Bridge is an important element;
additional general vehicle lanes to accommodate the growth in traffic using the
crossing and the freeway system; and to facilitate a safer interchange system
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DOCUMENTARY EVIDENCE Cont'd

HISTORIC PHOTOGRAPHS!
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DOCUMENTARY EVIDENCE Cont'd

HISTORIC PHOTOGRAPHS

Timber-framed bridges across the Swan River at Fremantle - 1898 Photo

This method of construction formed the structural precedent
to the concrete Bridge across the Narrows in the late 1950s.

"The Streets of Old Perth”
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HISTORIC PHOTOGRAPHS

The Brewery, Mt Eliza and the Town of Perth beyond in the 19th
Century.

This is the historic context for the Bridge of the 1950s which
epitomises the change which growth in time produced.

"The Streets of Old Perth”
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HISTORIC PHOTOGRAPHS
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DOCUMENTARY EVIDENCE Cont'd
HISTORIC PHOTOGRAPHS
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Fig. 1.11 The Town of Perth, based on the survey by A. Hillman, assistant-surveyor.in
1845. This survey enabled by Act of Council 8 Vict. No 8 1844, was signed in the Executive
Council on 22 July 1845 by the governor, John Hutt

Perth 1845 - with the Original features of the narrow neck between Melville
Water and Perth Water - the neck which In the 1950s became the location for
ariver crossing.
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2.2

2.2.1

2.2.2

2.2.3

PHYSICAL EVIDENCE

An examination of the physical evidence of the Narrows Bridge reveals the following

characteristics:

Architectural Style:

The Narrows Bridge derives its style from the structural engineering ingenuity developed in
Europe and America in the 1950s. The pre-stressed concrete structural characteristics of
this foom and the details of the Bridge are international, as a consequence of the
involvement of Maunsell and Partners, Consulting Engineers and Sir William Holford and
Partners, Consulting Architects in the United Kingdom, governed by the pre-requisite in the
Stephensorn/Hepbum Brief that aesthetic constraints must apply to the physical
characteristics of the structure.

It is important to note that as a consequence the Narrows Bridge set a standard for bridge
design in the Perth region - aesthetic considerations, pre-stressing of the concrete
structural frame, innovative design of piles to support the framework of the Bridge in
difficutt foundation conditions.

Bridges constructed in Western Australia since the Narrows Bridge of 1959 show a strong
consideration for aesthetically appropriate design and a preference for concrete as the
structural system. Examples of note are as follows:

Mt Henry Bridge

Shelley Bridge

Stiring Bridge

Redcliffe Bridge

Mandurah Estuary Bridge

Port Bouvard Bridge.

Accommodation:

The Bridge provides three lanes of traffic in two directions on a single level roadway,
a central peak lane, and a two-way pedestrian/cycle way on the eastern edge.
The structure spans the river in three arches, with an additional arch at each extremity over
pedestrian pathways and roadways servicing access to and from the Bridge.

Development And Change

For changes to the Bridge since 1959, refer to Section 2.1 Documentary Evidence.




2.2.4

2.2.5

Schedule of Finlshes
The following finishes apply to the elements of the Narrows Bridge:

road surface bitumen hotmix on a concrete sub-deck
. balustrading & safety anodised aluminium tubing
fencing
lamp standards tapered aluminium tubing
edging facing to the Bridge structure precast, exposed aggregate concrete panels
soffit of the Bridge structure Off-form grey concrete
and pier columns
abutments exposed aggregate in-situ concrete walling
special features at the polished granite facing panels
pedestrian access to the
Footbridge

Description of Materlals and Construction
Refer also to the Reports in the Appendices, Section 7.0 of this Conservation Plan.

The pre-stressed concrete Bridge was designed by Maunsell and Partners and constructed
by Christiani and Nielsen in conjunction with J.O. Clough & Son Pty Ltd.

The form of the Bridge survives today with little change to the appearance of 1959 - a
concrete structure of five spans supported on concrete columns in groups of four on a
concrete base above river level, spanning the river at the Narrows.

Precast exposed aggregate side panels appear on the east and west faces of the
superstructure with anodised aluminium balustrading and safety fencing and aluminium
lighting standards on the eastern edge of the Bridge.

The Bridge provides six traffic lanes, three in each direction, a central bus/peak lane and a

pedestrian footway/cycleway along the eastern edge.

DESIGN

The Narrows Bridge is a precast, prestressed concrete, continuous, five-span structure
335 metres between abutments having a central span of 97 metres flanked by spans of
70 and 49 metres.

The Bridge decking carries seven lanes of vehicular traffic, three in each direction with a
reversible central peak/bus lane and a pedestrian footway along the eastern edge.
Originally the Bridge provided six lanes, three in each direction, and a pedestrian footway
on each side of the Bridge.
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2.3

DISCUSSION AND COMPARISON

Documentary evidence in photographs, reports and Newspaper accounts has validated the
origins and date of development of the Narrows Bridge and the form and appearance to be
sean on site today.

The documentary evidence exists in the Library of Main Roads WA and Govemment files
recording the process relating to the decision to construct the Bridge, the commissioning of
consultants and contractual agreements, the two initial design proposals accompanied by
sketch designs, argument and costing, and the various comprehensive reports prepared by
Govermnment at the time and subsequent to the opening of the Bridge. Copies of the
original calculations, drawings and specifications are likely to survive in the records of the
consultants in the United Kingdom.

Authenticity of design and construction derives adequately from a comparison of the above
documentary data and the evidence provided by examination and assessment of the fabric
to be discovered on site.

The Narrows Bridge is a five span pre-stressed concrete Bridge, supported on tapering
concrete columns in groups of four supported on concrete bases at river level
The balustrading, lighting standards and finishes to the sides of the Bridge and the
abutments appear as described in the documentation. The loss of one pedestrian walkway
on the western side is apparent, as is the consequent introduced bus/peak lane in the
centre of the Bridge.

Apart from cosmetic deterioration due to water seepage, reticulation staining and vandalism
(graffiti), the condition of the Bridge appears to be sound. The extent of original fabric or
changes to that fabric is listed in Section 2.1 Documentary Evidence - Post 1984.

The setting of the Bridge has changed on shore from the condition recorded in photographs
taken at the time of completion of the Bridge in 1959 as the result of maturity of the
landscape - tree planting, ground cover and ponds.

A comparison between the Narrows Bridge and other concrete bridges constructed since
1959, indicates a similarity in the pre-stressed structural design characteristics, the
slenderness of design, the attention to aesthetics and appropriateness to the particular

setting.



CULTURAL HERITAGE

The following explanation of heritage in the Australian context is relevant as the basis to
determine the cultural heritage significance of the NARROWS BRIDGE.

Australia’s heritage includes those places and events which define and sustain the
Australian character and provide a living and accessible record of the Nation's natural and
cultural history. It represents the important examples of our natural environment and
landscapes, the places which define the critical moments in our development as a Nation,
and the achievements, joys and sorrows in the lives of our varied inhabitants.

Australia’s heritage comprises places, objects, events, cultural practices, stories, records
and Intangible values which reflect Australia’s biophysical diversity and its cultural diversity -
indigenous and non-indigenous.

Natural places are defined as those sites, areas or regions where the "natural” biological,
geological and/or other physical features are still largely intact.

Historic places are defined as those sites, areas or regions where the natural environment
has been replaced or substantially altered by post-1788 human activities, or where there are
strong human associations with natural areas due to past or ongoing human events or

practices.

Indigenous places are defined as those natural or historic sites, areas or regions which
have cultural significance for Aboriginal peoples or Torres Strait Islanders.

Cultural heritage includss places of both indigenous and historic heritage significance.

Conservation is defined to include protection, maintenance and preservation of places, and
encompasses the concepts of statutory protection and appropriate resourcing for ongoing

management.

Extracts from:

Australlan Heritage Commission

"A Future Heritage Places Regime
for Australla” May 1997




2.4

PHOTOGRAPHS

The following colour photographs record the status and extermnal characteristics of the
Bridge in June 1998, its landscape and river context and the associated interchange and
freeway connections.

They also record the presence of the Narrows Bridge in the context of the City of Perth.

Deterioration and other defects are identifiable in the photographs.




STATEMENT OF SIGNIFICANCE 3.0




Viewed from downstream, Mt Eliza on the left and the City of Perth beyond.
The Bridge appears as one of the visual elements in this sublime landscape.




The Bridge as viewed from King’s Park
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The landscaped Northern interchange and the City beyond.




The Northern abutment

The Southern abutment
| Viewed from King’s Park




East face

West face looking South




Eastern face
at the
Footbridge

Footbridge
looking
South



The roadways and
pedestrian/cycle path
and associated signage
on the North side

Bridge soffit
looking South
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Opening Plaque and adjacent deterioration

Deteriorated granite facings at the Northern pedestrian entry to the footbridge
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Water staining,
graffiti, repairs
and deteriorated
stone banking at
the North abutment.
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Leaching and water staining at the Northern abutment




3.0

3.1

STATEMENT OF SIGNIFICANCE

ASSESSMENT OF SIGNIFICANCE

The criteria used In this assessment of significance are those set down by the Heritage
Council of Western Australia in Criteria for Entry In the Register of Heritage Places,
16 November 1996.

AESTHETIC VALUE

The NARROWS BRIDGE is important for its value in exhibiting particular aesthetic
characteristics. In conformity with the requirements of the original Brief and the advice of
Professor Gordon Stephenson, Town Planning Consultant to the Govemment, the
Consulting Engineers, G Maunsell & Partners in the U.K. and the Consulting Architects, Sir
William Holford and Partners in the U.K., emphasised the need for aesthetic consideration to
be incorporated into the design of the Bridge.

Criterion 1.1

The form of the structure in pre-stressed concrete was innovative in bridge design in
Westemn Australian in the 1950s.
Criterion 1.2

The structure is seen to be a strong but unobtrusive element of the visual landscape
comprised of the built form of the City and the Narrows Bridge and the natural form of the
river and Mt Eliza.. The Bridge displays landmark values in the context of Perth Water and
the river beyond and provides vistas down stream and eastwards to the Darling Range.
Criterion 1.3

The same visual resolution is apparent during the day and at night time in the context of an
illuminated City and Bridge.
Criterlon 1.4




ASSESSMENT OF SIGNIFICANCE Cont'd

HISTORIC VALUE

The NARROWS BRIDGE through its completion in 1959 as a road crossing at the Narrows,
is important in the recent history of the development of the City of Perth. The Bridge is
significant as an element in the evolution of Freeway road systems in the State and as an
element of the Perth Metropolitan Region Scheme developed for the State Government by
Hepbum and Stephenson in the 1950s.

Criterion 2.1

The Bridge is important historically as the eventual road crossing built in 1959 across the
Narrows, the narrow neck between Perth Water and Melville Water, and originally
contemplated in the 1830s.

Criterion 2.2

The Bridge is significant in a social history context through origins with the Hawke
Government and with Works Minister, Tonkin, at the time of its design in 1954 and
commencement of construction in 1956, with the eminent Consulting Engineers, Maunsell &
Partners and Consulting Architects, Sir William Hotford and Partners, as an element of the
Stephenson, Hepbum Metropolitan Region Scheme of the 1950s, and subsequently with
H.E. the Governor of the day, Sir Charles Gairdner who opened the Bridge and with the Hon.
David Brand then Premier and J Digby Leach then Commissioner of Main Roads.

Criterion 2.3

The Bridge is one element of the Freeway System which originated to service the City and
Metro Region in the 1950s and continues in operation today.
Criterion 2.4

SCIENTIFIC VALUE

The NARROWS BRIDGE is of considerable scientific and technical value; as a pre-stressed
concrete structure it is representative of innovative engineering technology and method
developed in the 1950s, involving in its construction structural design, techniques and
materials appropriate to a low-profile structure in a visually critical location with difficult
foundation characteristics.

Criterion 3.1 & 3.3




ASSESSMENT OF SIGNIFICANCE Cont'd

SOCIAL VALUE

The NARROWS BRIDGE is significant through its continuous use as a traffic Bridge from
the 1950s to the present day and is valued by the community for the close linkage of the City
to adjoining residential suburbs such as South Perth and Applecross. It is important for its
association with professional practitioners of high profile - the Consulting Engineers Maunsell
& Partners and Consulting Architects, Sir William Holford & Partners, and as part of the
initiative of the Stephenson/Hepburn Metropolitan Region Plan.

Criterion 4.1)

The Bridge is important in contributing to the community’s sense of place, together with the
associated Freeway System, to an understanding of the social, cultural and economic life of
the City of the mid 20th Century and for its potential to promote community interest, cultural
appreciation and tourism in the context of the Capital City of Western Australia.

Criterion 4.2

DEGREE OF SIGNIFICANCE

RARITY

The NARROWS BRIDGE is not rare as a prestressed concrete structure. It displays the
characteristics of a specific engineering design method. The structure is relevant for its
continuous use from 1959, notwithstanding the substantial changes which have occurred in
traffic volumes during that time.

Criterion 5

REPRESENTATIVENESS

The NARROWS BRIDGE demonstrates the characteristic slim profile and structural form of
pre-stressed concrete bridge design in the 1950s.

Criterion 6.1 :

The structure is tangible evidence of the development of the Metropolitan Region Scheme
and the Traffic System which evolved as a result of that Scheme, and in this respect, the
place is representative.

Criterion 6.2 '

CONDITION

The NARROWS BRIDGE is in a sound condition as a consequence of regular maintenance
and upgrading of the main structural system by Main Roads Western Australia. There is
present however, the evidence of superficial deterioration and inadequate regular, rigourous

maintenance to the presentation of the Bridge.



ASSESSMENT OF SIGNIFICANCE Cont'd

INTEGRITY
The integrity of the Namrows Bridge is intact; the cultural value of the place has been

maintained through its short history and its importance as an element in the landscape of the
City is visually apparent.

AUTHENTICITY
The original structure survives with minor change; there is evidence of some deterioration.

The Narrows Bridge has a high degree of authenticity.




3.2

3.2.1

3.2.2

STATEMENT OF CULTEU RAL HERITAGE SIGNIFICANCE

LEVELS OF SIGNIFICANCE
The following definitions apply to the grading of significance for heritage places:

Exceptional & Conslderable Significance
Conservation of the place is highly desirable; the place warrants inclusion on any
register of significance for National, State and local heritage value.

Some Significance

Conservation of the place is recommended; the place is of National, State and local
heritage value and qualifies for entry into the Register of Heritage Places of the
Heritage Council of WA, the Register of the National Estate of the Australian Heritage
Commission, or the Classified List of the National Trust of Australia (WA).

Little Significance
The place is of interest only, at the level of local heritage value.

Intrusive

The place or elements of the place in its present form has a direct adverse effect on
the character of the place. Elements of the buildings, usually introduced or modern
elements, which are not culturally significant are noted as *“NOT SIGNIFICANT".

SIGNIFICANCE RATINGS
The assessment of cultural heritage significance for the NARROWS BRIDGE has
determined the following levels of significance based on the criteria in Section 3.2.1 above:

Elements of Some Significance

the piled foundations, pile caps and facing panels and pier columns
the concrete structure of the Bridge and its pre-stressed structural system
the concrete abutments
the precast facing panels and aluminium balustrading
granite faced pedestrian entry blocks and the Opening Plaque.
elements which, although not original, have value in the current presentation of the
Narrows Bridge and are of similar characteristics to the original:
the safety fences

aluminium lighting standards




3.2.3

3.3

3.4

STATEMENT OF CULTURAL HERITAGE SIGNIFICANCE

The NARROWS BRIDGE is of some cultural heritage significance for the following reasons:

the place is aesthetically important through the resolution of its slim design and
appropriateness as a traffic Bridge crossing the river at the westemn end of Perth
Water immediately adjacent to the City of Perth

the place is historically and socially important as evidence of the development of Perth
in the 1950s, as an element of the Stephensorn/Hepbum Metropolitan Region Scheme
and of the traffic Freeway Systems developed to service the City and Metropolitan
Regions since 1959

the place is technically important as an early pre-stressed concrete bridge structure
located across a narrow neck of the Swan River in Western Australia

the place is a representative example of the standards, style and methods of
construction for bridge structures in the mid 20th century; the Bridge set a standard
for subsequent bridge design in the Perth region

the place forms an important element in the landscape environment at the southemn
entry to the City and is a strong visual element which enlivens but does not
compromise the view of the City from its southermn approaches

the place is relevant in contributing to a sense of place for the City of Perth.

AREAS FOR FURTHER RESEARCH

In order to provide a discreet and complete updated version of the description of the
Narrows Bridge, the changes which have been carried out on its fabric since 1959, and
changes in the perception of the cultural value and presentation of the structure, further
research and archival recording should be carried out. The following areas are available to
extract data relevant to the history and development of the Bridge.:

the records of newspapers and Government files from the time of design and
construction of the Bridge up to the present day

oral histories of people associated with the Bridge during its lifetime.

CURTILAGE
(Refer to the drawings at pages 5a & 5b)

For the purpose of this assessment of cultural heritage significance, the curtilage of the
Narrows Bridge (the area within which cultural values shall apply) shall extend 50 metres
beyond the external sides of the Bridge, 50 metres beyond the face of the abutments at
each end of the Bridge and to the bottom of the deepest Gambia pile supporting the Bridge
structure, approx 40 metres below datum which is 800mm below normal river level.
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THE CONSERVATION POLICY

4.0

4.1

4.2

4.3

CONSTRAINTS AND OPPORTUNITIES

INHERENT CONSTRAINTS

THE NARROWS BRIDGE has been determined by this conservation study to be a place of
some cultural heritage significance. As a consequence, the place should be conserved and
managed in & manner which maintains and enhances that significance.

This Conservation Policy will direct action to protect the special character of the place by
influencing decisions to be made relating to the condition of the fabric and its use and to
convey heritage value for the community in a tangible manner. The place should be
conserved in accordance with this policy, presented for appropriate interpretation in its
context and used in a manner consistent with its cuttural and social values.

USER REQUIREMENTS

The owner Main Roads Westemn Australia intends that the place shall be conserved and
continue in use. The intention is to retain the character of the existing fabric of the Bridge
and to add additional lanes by widening the Bridge, necessary to address current transport
needs and for user safety, but sensitively so as not to compromise the significance and
cultural value of the present structure.

PHYSICAL CONDITION

The Narrows Bridge is in sound condition as a consequence of regular maintenance by
Main Roads Westemn Australia. There is, however, evidence of wear and tear, a lack of
maintenance to some of the Bridge elements, and superficial deterioration:

an accumulation of dirt and storm water staining

deterioration of the granite facings to the pedestrian entries of the footbridge

graffiti

water staining from reticulation

leaching of water through concrete surface and the consequent build up of surface
deposits

erosion of dry stone paving to embankments exacerbated by pedestrian and bicycle
movements

uneven precast concrete paving

unrepaired damage to safety barriers

deterioration of paving and kerbing in the pedestrian area under the northern arch of
the Bridge.

Attention to these issues is addressed in the Implementation Section (Section 6.2) of this




4.4

4.5

INTERPRETIVE REQUIREMENTS

The Narrows Bridge is an element of significance in the context of the City and the Freeway
system which services the City. The Narrows Bridge is clearly and uncompromisingly
interpreted as a river crossing - there are no specific requirements which need to be
addressed to enhance an appreciation of this function.

STATUTORY AND OTHER REQUIREMENTS

Statutory and other requirements will be addressed in the context of the existing Narrows
Bridge and as necessary in the consideration of additional lanes in a new, abutting structure.

Traffic regulations, public safety and the maintenance of aesthetic standards will be
respected as a matter of course.

Issues which need to be addressed for both appropriate use and for protection of the
physical qualities of the fabric as conservation constraints, are as follows:

an improvement in safe and convenient pedestrian and cycle access and dual use of
the footway section of the Bridge, and in the approaches to the footway at both
extremities

a maintenance of the aesthetic standards for any extensions or changes to the
Bridge, to the same degree which applied to the existing structure

attention to regular, programmed maintenance for all elements of the Bridge,
including those elements in close contact with pedestrian and cycle use, as noted in
Section 4.3 Physical Condition.

Security, health, safety and user satisfaction derive from proper conservation and need to be
addressed as a critical part of the conservation policy and management of the place, to be
enacted by observing statutory requirements but without compromising use or proper
presentation. With the appropriate professional input and co-operation by the relevant
authorities, primary requirements for retention and conservation can be achieved.

The Statutory Authorities and the Heritage Bodies should work with the owners In
support of sensible conservation and change at the same time ensuring a viable future
for the Bridge.

It is important to un&erstand that the City is a living entity, subjected to continual change,
and that its health and survival depends on the ability to accommodate change without
compromising its social and historical integrity and without unreasonably imposing narrow
statutory constraints derived from a purist and inappropriate determination of heritage
values. As a service element to the City, the Narrows Bridge must also demonstrate an

ability to accommodate appropriate change.




4.6

OPPORTUNITIES

The opportunity exists to address two issues which currently apply to the place. These
issues underiine the intention of the Conservation Plan, reinforce the elements of cultural
heritage significance and facilitate conservation and change without compromising the value
of the existing significant fabric:

(1

2

Conservation

This Conservation Plan has identified areas where restoration and maintenance
works are required to be camied out to promote continuing use and to enhance the
presentation of the fabric of the Bridge; the opportunity exists to proceed without
delay to programme for these works and to enact them at the earliest appropriate

time.

Change

The opportunity exists to satisfy the need to extend the capacity of the Bridge, to
improve safety for both vehicular and pedestrian/cycle use, and to improve the
public transport system.

Change can be accommodated sensitively, for example, by increasing the width of
the present Bridge provided the same external physical profile and visible materials
are employed in the extension.
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Heritage Council Letter dated April 23 1999
Re permanent entry of Narrows Bridge on

Register of Heritage Places
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Your ref:

Our rel: 4795
Enquires: Ms Christine Lewis 9220 4145 Mo

23 April 1999
SN (NN R | (1R 1 TAGE
- S| COUNCI L

SECianty OF WESTERN AUSTRALIA

Chief Executive Officer RECEIVED 108 Adelaide Tce, East Perth
Department Of Main Roads MAIN HOADS Western Ausl;aliz 600‘;
PO BOX 602 P.O. Box 6201, E Perth
EAST PERTH WA 6892 29 APR 1999 R e
estern Australia 6892

COMMISSIONER'S Telephone: (08) 9221 4177

CORRESPONDENCE Freecall: 1800 644 177

Facsimile: (08) 9221 4151

heritage@hc.wa.gov.au

Dear Sir

REGISTER OF HERITAGE PLACES

This letter is to advise you that the place known as Narrows Bridge, located
at Perth & South Perth, has now been entered in the Register of Heritage
Places on a permanent basis, pursuant to Section 51 of the Heritage of

Western Australia Act 1990.

The Heritage Council is charged with the compilation of the Register of
Heritage Places as the authoritative and comprehensive list of places
throughout the State that are of sufficient significance to warrant special
care.

A copy of the relevant Gazette notice is attached for your information,
together with a copy of the Register citation.

Should you require further information, please contact Ms Christine Lewis
at the Heritage Council offices.

Yours sincerely

SUERNL
o 2 ;
AS ) Tl amn: o ikzmy spkiak sew  Enbaig  owt alros  wshEals D, mainon Moo 3z r .




23 April 1999] GOVERNMENT GAZETTE, WA 1727

2. Interpretation

In this instrument—
“table” means the table in the Schedule to this instrument;
“the Act” means the Health Act 1911 (WA);

“the Committee” means the Local Health Authorities Analytical Committee constituted under
section 247A(1) of the Act;

3. Appointment of Members

Each of the persons named in column 1 of the table in the schedule are appointed as members of the
Committee, pursuant to the provision of the Act specified in column 2 of the table adjacent to the name
of that person, for a period of three years commencing on the date of appointment.

SCHEDULE
TABLE
Column 1 Column 2
NAME SECTION
Mr Dominic Meyrick (3Xb)
Mr Robert Boardman (3Xb)
Councillor Kim Hicks (3)e)

Date: 22 March 1999.
JOHN DAY, Minister for Health.

Heritace CounciL

HR401*
Government of Western Australia

HERITAGE OF WESTERN AUSTRALIA ACT 1990
NOTICE OF ENTRY OF PLACES IN THE REGISTER OF HERITAGE PLACES

Notice is hereby given in accordance with Section 51(2) of the Heritage of Western Australia Act 1990
that, pursuant to directions from the Minister for Heritage, the places described in Schedule 1 have
been entered in the Register of Heritage Places on a permanent basis with effect from today.

Schedule 1
Name Location Description of Place
Bruce Rock Shire Offices  Cnr Johnson & Bath Bruce Rock Lot 48, being part of Crown
Streets, Bruce Rock Reserve 15098 and being part of the land
comprised in Crown Land Record Volume
3010 Folio 923.
Customs House (fmr) Cor of Phillimore & CLiff Fremantle Lot 2045, being Crown Reserve
Streets, Fremantle 40256 and being the whole of the land
comprised in Crown Land Record Volume
3037 Folio 6317.
Geraldton Customs 7-9 Francis Street, Lots 20 and 21 on Diagram 95780, being
Complex Geraldton the whole of the land comprised in

Certificates of Title Volume 2140 Folios
670 and 671 respectively.

Millbrook Farm Millbrook Road Yallingup Those parts of Sussex Locations 461 and
474, being part of the land comprised in
Certificates of Title Volume 1037 Folio 996
and Volume 1502 Folio 518 as together are
defined in HCWA survey drawing No 0429
prepared by Steffanoni Ewing &
Cruickshank Pty Ltd

Narrows Bridge Perth and South Perth Main Roads Western Australia Bridge No.
953 and those portions of: Main Roads West-
ern Australia Road Reserve to the North
and South of the said Bridge and The bed
of the Swan River, being a part of the Port
of Perth and Perth Lot 921, being part of
Crown Reserve 37594 and being part of the
land comprised in Crown Land Record Vol-
ume 3043 Folio 251 and Perth Lot 920,
being part of Crown Reserve 33804 and
being part of the land comprised in Crown
Land Record Volume 3040 Folio 55, as to-
gether are defined in HCWA survey drawing
No 4795 prepared by Steffanoni Ewing &
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Register of Heritage Places — Permanent Entry Narrows Bridge

REGISTER OF HERITAGE PLACES
Permanent Entry

DATA BASE No. 4795
NAME Narrows Bridge (1959)
LOCATION Perth and South Perth

DESCRIPTION OF PLACE INCLUDED IN THIS ENTRY
Main Roads Western Australia Bridge No. 953 and those portions of;

Main Roads Western Australia Road Reserve to the North and South of the
said Bridge and

The bed of the Swan River, being a part of the Port of Perth and

Perth Lot 921, being part of Crown Reserve 37594 and being part of the land
comprised in Crown Land Record Volume 3043 Folio 251 and

Perth Lot 920, being part of Crown Reserve 33804 and being part of the land
comprised in Crown Land Record Volume 3040 Folio 55, as together are
defined in Heritage Council of Western Australia survey drawing No. 4795
prepared by Steffanoni Ewing and Cruickshank Pty. Ltd.

LOCAL GOVERNMENT AREA City of Perth & City of South Perth
OWNER Main Roads Western Australia (Bridge 953 & Road Reserve)
Minister for Transport (Port of Perth)
City of South Perth (Reserves 33804 & 37594)

HERITAGE LISTINGS

Register of Heritage Places: Interim Entry 08/01/1999
National Trust Classification: T
Town Planning Scheme: SR
Municipal Inventory:
Register of the National Estate: e

CONSERVATION ORDER

. HERITAGE AGREEMENT

STATEMENT OF SIGNIFICANCE
Narrows Bridge, a five span pre-stressed concrete bridge, has cultural heritage
significance for the following reasons:

23/04/1999
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23/04/1989

the place is a stron'g'- landmark element of the visual landscape which
comprises the built form of the City and the Narrows Bridge and the
natural form of the river and Mt Eliza,

this same visual resolution is apparent during the day and at night
time in the context of an illuminated City and Bridge,

the place is the first physical manifestation of the Hepburn and
Stephenson plan, which contributed to the development of the
Freeway road systems in the State and the Perth Metropolitan Region
Scheme from the 1950s,

the pre-stressed concrete structure is representative of innovative
engineering technology and method developed in the 1950s. The
construction involved structural design, techniques and materials
appropriate to a low-profile structure in a visually, critical location
with difficult foundation characteristics,

the place has associations with eminent consulting engineers,
Maunsell & Partners in the U.K. and consulting architects, Sir William
Holford and Partners in the UK., as an element of the Stephenson-
Hepburn Report of the 1950s which emphasised the need for aesthetic
consideration to be incorporated into the design of the Bridge; and,

the place contributes to the community's sense of place as an element
in the landscape of the City.
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1.1

11. 2.

REGISTER 'OF HERITAGE PLACES -
ASSESSMENT DOCUMENTATION

ASSESSMENT OF CULTUAL HERITAGE SIGNIFICANCE

The criteria adopted by the Heritage Council in November 1996 have been
used to determine the cultural heritage significance of the place.

AESTHETIC VALUE’
The slim profile of Narrows Bridge displays strong aesthetic characteristics.
(Criterion 1.1)

The pre-stressed concrete form of the structure was an innovative bridge
design in Western Australia in the 1950s. (Criterion 1.2)

The structure is a strong element of the visual landscape which comprises the
built form of the City and the Narrows Bridge and the natural form of the river
and Mt Eliza. The Bridge displays landmark values in the context of Perth
Water and river beyond. (Criterion 1.3)

The same visual resolution is apparent during the day and at night time in the
context of an illuminated City and Bridge. (Criterion 1.4)

HISTORIC VALUE

Narrows Bridge is important in the history of the development of the City of
Perth. The Bridge is the first physical manifestation of the Hepburn and
Stephenson plan, which contributed to the development of the Freeway road
systems in the State and the Perth Metropolitan Region Scheme from the
1950s. (Criterion 2.1)

Built in 1959, Narrows Bridge is the realisation of plans, which were discussed
from the 1840s, to bridge the narrow neck between Perth Water and Melville

Water. (Criterion 2.2)

Narrows Bridge has associations with eminent consulting engineers, Maunsell
& Partners in the U.K. and consulting architects, Sir William Holford and
Partners in the U.K,, as an element of the Stephenson-Hepburn Report of the

1950s. (Criterion 2.3)

The aesthetically pleasing design of the Bridge was emphasised by the
consulting engineers, Maunsell & Partners and the consulting architects, Sir
William Holford and Partners, to conform with the original brief and the
advice of Professor Gordon Stephenson. (Criterion 2.4)

For consistency, all references to architectural style are taken from Apperly, Richard;
Irving, Robert and Reynolds, Peter A Pictorial Guide to Identifying Australian Architecture:
Styles and Terms from 1788 to the Present , Angus & Robertson, North Ryde, 1989.




11..3.

11. 4.

SCIENTIFIC VALUE

Narrows Bridge is of considerable scientific and technical value. As a pre-
stressed concrete structure, it is representative of innovative engineering
technology and method developed in the 1950s. The construction involved
structural design, techniques and materials appropriate to a low-profile
structure in a visually, critical location with difficult foundation

characteristics. (Criteria 3.1 & 3.3)

SOCIAL VALUE

Narrows Bridge is valued by the community as the main north-south access
across Perth water, and for its continuous use as a traffic bridge from the

1950s to the present day. (Criterion 4.1)

Narrows Bridge contributes to the community's sense of place as an element in
the landscape of the City. (Criterion 4.2)




12.

12. 1.

12.2

12.3

12. 4

12.5

DEGREE OF SIGNIFICANCE

RARITY

REPRESENTATIVENESS

Narrows Bridge demonstrates the characteristic slim profile and structural form
of pre-stressed concrete bridge design which developed in the 1950s.
(Criterion 6.1)

Narrows Bridge is representative of the development of the Metropolitan
Region Scheme and the Traffic System which evolved as a result of that
Scheme. (Criterion 6.2)

CONDITION

The Narrows Bridge is in sound condition as a consequence of regular
maintenance and upgrading of the main structural system by Main Roads
Western Australia. However, there is evidence of superficial deterioration.

INTEGRITY
Being in continuous use since 1959, Narrows Bridge has a high degree of
integrity.

AUTHENTICITY

Narrows Bridge has a high degree of authenticity. Minor changes in the
original structure reflect the changing needs of the Perth traffic system.

[¢




13.

13.1

13.2

13.3

13.4
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SUPPORTING EVIDENCE

Attached are key sections of the supporting evidence prepared by Ronald
Bodycoat, Architect, ‘Narrows Bridge Conservation Plan’ (prepared for Main

Roads, June 1998).

DOCUMENTARY EVIDENCE

For a discussion of the documentary evidence refer to prepared by Ronald
Bodycoat, Architect, 'Narrows Bridge Conservation Plan' (prepared for Main
Roads, June 1998).

PHYSICAL EVIDENCE

For a discussion of the physical evidence refer to prepared by Ronald
Bodycoat, Architect, 'Narrows Bridge Conservation Plan’ (prepared for Main
Roads, June 1998).

REFERENCES
Ronald Bodycoat, Architect, ‘Narrows Bridge Conservation Plan' (prepared
for Main Roads, June 1998).

FURTHER RESEARCH

Engineering reports are included in Ronald Bodycoat, Architect, 'Narrows
Bridge Conservation Plan' (prepared for Main Roads, June 1998) as
appendicies.
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ATTACHMENT 5

Discussion on “The Narrows Bridge Perth, Western Australia”.

Paper No0.6498, Institution of Civil Engineers (October 1961)




6
(1961 1d25) $8-6€ *dd ‘07 '[oA ‘wiBuy A1 wsuy *s01g }

18) 143n0q) S50y JOSSIJOI ‘PIOUSWO AI9M SUONESNSIATT 9531y 0UTS SunEMuMoR
U32Q peq purns Jo UONEXE|A! I} UO UONEULIOJUI Yonw qnop ou gdnoyiy ‘z[l
‘peuTULIaIOp
A[u010BjSTIES SEM SUONIPUOS [eo1dA} Topun dpmuuBew jo J9pI0 31 InQ UONEXE|2] Y} Ul
L111qeLrea 2418 0] papus) s10)3ef 953 ([ “pasoyqous Alreuy 219m £33 210j3q passans
~19A0 3134 SPUBZS 24) JO IWOS PUB “SUOY 6T 0F £-£7 WOJ) PalTea pro| SuLogduE oL
“SANUIW 7 01 §] WOJJ PIZURL oYM UOISUD] O} UIYE) SWN 2] U] SIOUSIIYIP O] NP SBA
SINSAT o UL ANMIQeLreA YT, sy nsau JoyBig 9AeS $I5BO SWOS ul suswnoeds pajean-jeaq
SUL 'UONIPUOD UMBIP-SB 2] Ul SPUBNS 10) %48 03 ¢ wol) paguel sInoy 0Q'z Loy
UOMNEXR[3) 9ys 1ey) 0395 SBM 11 4OIYm WwOJ) 5153) 14B12 JO §1[nsal Y Pamoys o Il
111 JO 1UNO0E 23E1 0] PIIALI0D U PeY SIMS ) PUB [[BwWS AI9A Sea UIBNS JUEISUOD
woly 3unuredap o ‘1AamM0H  “ApySiys A19A papuedxs QN3 I} J0Uls UTENS JUBISUOD
Ajasioa1d sapun uopexe(as ann oy 9418 1o8) Ul Jou PIp 1sa1 24 “sonbiuyo9) pue jusw
-dinba 21es0qE3 210W JO JuSWdO[RASP 2Ty 10) paumbal Aefap a1 Inoyiwm aep 3|qissod
18301183 31 12 9pMUBRW JO J3pJ0 14BL 3y JO Jamsue ue Sumas jo 2an9lqo Lrewud a1y
1390 "J2A3MOY 'PIP 1[  "§1S31 JAISUIY3IAIIOD IO SOJ YQRIISIP 3q PInoM uonEsyIpow
Swos pue ‘paiw] sem AJBINDOR §if NG [[om Jnb payiom juswdinbe SIL oIr
"$2042 £Q UONIPUOO PIPUAXD 511 U PAY PuB Payd0| Sem 3 ‘pautene
SEM 9010J parmbai oy oagm pue syoef onelply £q aqn; 341 TIYILM PIUOISUD) SBAM PURIS
°QL ‘uoneiqi{ed snoldid B Qim uosuedwod £q pauluLIgap 2q p[nod swn Aue jv
31 Ul pEof 243 *>qm oy ul urens oy Suunsedw Ag  “Jarswoureulp peoj B Jo uonauny
[EUORIPPE 91 pa[|Y|ny OSTE INq 1} UIYIIM PIUOISUS) PURLS 23 U] 93J0) Y] PILLIED AJuo jou
G21GM 3qMy [3215 B sBam juawdfa Arewd 2y, *sopifs £4q PIBAISN[1 S50Y 10583j01d YoIgm
padofaasp usaq pey juswdinba eroeds swos PUTW UI 3ARRIQO paiwil| s QUM *601
"$S2.15 JO §$50] JO SpmuBe Jo JIpIO Y} 21E3UPU 01 PaUBISIP
pue 28pLq @) UT UTEIQO P[NOM UIIYM suUonIpuod oy A reunxoidde Sunenuns s1s9)
90U DB JO SILIS B Sem PIlUem SeMm JBUA| YIRS JO awuresSold v uo Sunjrequa jo
UONU31UL OU sBM 2194], "24iM [ENPIAIPUT TR JO 9SBD OUJ U] UBL) 212495 2JOUI Apounsip
°q 1y3jw vonexe|a1 i 1ey) 2[qissod 1yBnoq sem 1] 9snBIRq ‘9[qRIISIP £[SNOAQO 2udM
$1531 OS PUE 1 UOISU3] O1 1] PARIqNS TIY) Pue Ke[ B QM S3ILM 2507 JO 9[punq ® pauwoj

© 2UO J1 3 p[nom SSJ1S JO $SO] 91 Jeym maUY APOQoU ‘sautm [ENpIAIpUI JO UONEXE[3l puB

da310 2y 1noqe Jjqe[iEAE SBM uohiETLIOJUT 9]QRJISPISUCD ‘W 1B 18 J[Iym fureing up
Teadde 01 Sujuui8aq isnf sem puens uaym SWN ® 18 "956[ Ul pouue]d 1SIY 219M §159) 9594 I,
"Joded 2 Jo [f § W peuonuUSW ‘SpuUBNS Y UO §1s9) UONEBXE[AI o) UO APyauq KA
URWWod 03 paysim (1opuo] Jo Ajsisajun) ‘e8alj0p s,8ury) ssoy q Y dos2jold

uoyssnasyq

OTI “9S°d ‘piogro Amdy WeNMAL Uispy
pus
CIMV)TTIY “TITINY “3S'g ‘NoXng SIAL prespy
TOTI “9S'd ‘I9)xey Ja)[ep\ ugop
4q
{ErEnSny unsap ‘quag ‘a3ppg smolrep oy,

86%9 "ON Jadeg

€11 VITVALSOY NYIISIM ‘HL¥dd ‘GDATdg SMOWMYN AHL NO NOISSNISId

) ianEag
‘1961 “YIPQ "SIMINNG [[94S JO UONEIOSSY [CUONEWIANT]  “YdTED
[[°YS uo umisodwAg °,,2IMiBAINd UBiSSNED JANESA0 JO S|[2YS UIY) MO[[BYS 2”...5_._8
PAI0JuLa1 Ul UONNQUISIP UIERS Y JO UOHEBHSIAUL UY,, ‘BfMYY "JAl "€ PUE OJURI f 71

*20U13J31 woij uoneionb a1 Ut pareadal useq pey JoLI2 241 PUR ([[) 90013j21
ut vB:E% uowﬂmuvma _.._“m_u snuiw Yy °,"97'AMF =, 39 p|noys .8% uopienba .E. opls
puey-iydu oyl “Jaded 2yi 01 9pEW 2q 0} UOIIDALIOD U0 FBM I3Y] ‘UOISN[OUOD U] N&

‘UOIIBIOU §,9A07 WOJj ainuedap Aue uel Jopeas [B1usd ay1 03 A nowyip I3
pa109sa1d 9By p[NOM TONEBSUIPTOD U1 1BY) 1[3) JOINY A ‘supjuaf JW £q _Szwum 5B
Ayouq pezuewwns 2q pinod Jaded a3 jo wred Ianres oy eyl BuisaiBe IS °£9 .

*sjusLaoe|dsIp 0] UOPIUSAUOD 5,907 Suiuteias Ajeai8oj) up utod uu:_.voEoo
2191 210J2J9 ] ‘UONEIOU §,2A07] pPaUOpUERQE PBY ‘SIOYINE WIPOW 1SOW 31| :u%ﬁnc‘
o) ‘uonuaauod 2jdwis s1y1 Suisn u] “dnolB YOoBS JO RISQUUSLU SNOLIBA 1 YsMIunsip
01 paatos uonelou xgyns Sy, “sejdurexs a1yl Ljuo a8 o) ‘v Aq suonde Eco_mc”m”
pue “ £q surens ‘o AQ PajOUSP Ias $ISSANS [[B ‘SAYL  “SUONDUN) JE[IUNS 10j _BEu
9|3uis ® 25N 01 9|qQEJISIp sem I ‘uONIppe Ul ‘pus jueLIOduUl] AOUI UIAI $BM §[0q
JO Awouod? ‘posn J0U 949 UOHEBIOU PIsUIpuod B Ji ‘supjuar JW O3 Ajdaa up 79
*ATepunoq paso[d ® 10j PIA[OS 3q 10U p[nod pus
2d£) onjoqiadAy o jo sem monenba [enuausyIp rented Japlo-puodds Em.t_u.._ el MEW
‘2an1BAInD UBISSNED) 2ANES2U JO §][2Ys JOj uonn|os 319]dwod o%uwﬂuw“n u.“w_ %hn ﬂbn % uy
i uolsu)x3 10) ,, SUeIquIsw,, Y1 1BY1 PA
pe?)] jou pip K103 ([RUOISU)XI 10) q 53{n$a1 9530) WOl u_nﬁ%wuwo_ o_ﬂwﬁ
oIndws Ue 9ALISP O] ISIMUN 2q PmoM 3t Inq ‘sisk[eue jun| pasodosd Lue wo
ﬂ;.um.: S8 9AI9S v__._voﬁ $)NSSJ 159} S[QE[TEAR M2] YL *AdUeju] JIoq1 UT A[PAnE[ HHMB
‘stsA[euR Jwi| 91| ‘s1090qns 2523 Inq *s|[2ys Uil Jo AN[IqEIs pue L1oNse]d aﬂ.:__.:o_ o..w
Inoqe paiinbal os|e Sem UONBWIOJUI IO  "SISA[BUR JEUl| 241 PUE SIYI URMIN] U..c:
ou mes 1nq ‘paJinbal sem sisA[eus JIWI[ JO WLIOJ SWOS 1B paduSe Joqiny YL WW...
1 g dunis uey Jay1el sisA[eue oY) 21ed1jdwos o3 readde pjnom uonINISUOd _._u_.sv. s
® SE P2IOPISU0D 9q PINOYS [[2Ys 91240U0d Y3 Jey) uonsagsns suoiBuluusq JN 6§

) 71"2I9YMIS]2 PAqUIOSIP U dABY §1531 A1 pue
sojqe8 doop £q s101e190s8 oroqered moj uo pouoddns sem [ays oyl ‘Iaded wﬁ
Jo (19) uonenba jo uonnjos Surpuodsaliod oY1 Yim K|qQeInoaAe) vﬁuaﬁown s1nsu M:
pue JeuUowW p3dJojulal Jo [spou [[24s EEBM.HQ u_._onwuhn_m“ ,..u mw.ﬂ w_on_.wﬂdo_ﬁ ; F,m‘oommw q

. *s[]2ys paxjorloun Joj A|uo pijea A[dL 1
SRR TR, R aw&_s Sﬂwn o Jo uonouny B Apuaredde sem

Ue [NIQNOP SEM 91215000 0JUTa1 10 9n[eA §11 ‘5B AUw U[ C[[EUIs SEM .BEEE
M_ .hu_w_m .:Ws patedwos coﬂoh._u_ﬁm__mu: A|resouad sem auenbs sir 2ouls Inq vov:n__uc_
cmon 9AEY A[Ipeal p[Nod Jane| YL PIe|3I0 sem OfRl §,U0ssl0d puB Snoncﬂa_ sip
[TeWs 10j sem sisA[eUe 2yl ‘UOLIPPR U] “SSITII) LLIOJIUN JO [eUjEW .33 onmww_
onse[@ ue JoJ sem sisk[eus oy ‘pareis ApYSu uoBuUUS( wE. sy .Eo::n_b
m.n_zﬁaﬁ Jay 10) supjuaf J pue uojduruusq I payuey ‘A(da ur ‘lopny YL

STIIHS MOTIVHS NIHL 40 SISATYNY ¥VANIT §HL NO NOISSNOSId Tl



‘Pareds usoq oaey U3 pinoa sard axoys quIou oy ur JuswaBue Ly 3id [eroads atpy nq ‘sajid
4q pouoddns qe[s e uo Jusunnqe Wwaliou oy pue Jaid 2Joys yuou ayp U3miIaq peou ay
JO uoddns ay papejus SABY 381N00 Jo *pinom SIUL  "Bale o) ui jySiom Sulaoway £q

10J saouanbasuos snouas PABY PINOD yorgm ‘SpIIs B ul 1ynsau WA pases) Ay yoiym
B3IE 241 Jo Suipeojaud e PRajoAUl 31 9snesaq *Jaid au0ys yuou 241 38 s9)1d jusuruLiad oyl
O1 uonnjos  siueinsuos 21 noqe Addey Alaejnopred usq ‘arojasay) ou PeYy Aoy
"Jaded ayn ug 49Ixeg I £q pauonusw Suonipuod woyoq sjqeisun 241 01 anp snopas
A[renonaed 2Wexq woyqoid oy PU2 Wayuiou a2yy 3y ‘Paulof 39 pinos Aoy 210j3q
SIUBWR3 241 Jo wonisod 41 192109 03 SRuBIsUL Luew w1 way 40j Asessaoou 3 Spewr
H2iym *2oed yoor SuiFes 241 Jo sjuswanow [eluozUIoY pue ‘Aaeay-do; 4ayies awooaq
A1qeqoid PeYy 3uiy sjoym o1 Isnexnq saiLom 2lqeJapisuoa Laa 0) 431®] 95U uaA1g pey
111nq *peoj ay) axe; o) 2Iq® 3q p[noys Loy 1BU) umoys pey soqid auy Jo Buipeoj-1s9) oy
ASNEL2Q 1es ay) e Wayl patiom Kpaepnomed jou Pey siyy  “passansun ‘sweaq 1ygin
Yilm Suifers oy papeo| £jjenjoe 3Jojasays Loy pue ‘P213jdwos 10u aiam ssaid ay) se
SIUWRI2 3y ssans oy 21qe 10U 2uam Loy uLojieid s3el0s € se Suiges 341 Susn pawues
Ay uaym IoAamoy ‘Sweaq om) jo y8om oy UBY) aJow yonw yyim P3peo| oq
13430 pinom FuiFers Y1 1By Juesw Yaiym ‘parajdwos u32q pey Jred suo Y1 s uoos

SB Way1 ssans 0] pue sared ur sweaq 31 12919 01 udaq pey ueld rewisio YL 971
‘wropied s8et03s Jo ‘easg 28eI01s Jo 1105 & s 3uige;s Y1 asn o
Pap1a3p sem 31 pue ‘pue) jo 2001d P4uny e jo uoneweser 41 49 papuaixa A18uip102ae
sem pred SBunses UL siuswapa weaq 1seseud 2y auops 01 YoIym w soeds asowr Joj
punou joo| oy Pa210oj atam 910jaJay1 pue ‘Suios AI0M 31 jo uonoes siy) daay o) snoixue
1S0W u23q £jjeanjey PEY AS4L  yiom 243 JO 1531 33 yiim patedwos I12m 001 Buiog sem
SluaWs3o weaq jo Funses sy 1811 98e)s 2u0 e Punoj pey Aap Judwyuequs wisyou
o4 e Qipqers jo A9¢[ 33 Ul passjunosus sanmayjip sy A renonued PUe ‘suonesado
1310 s 1001100 Os|e sem siy) pue sas

3unyiom 10} wool sjdwe sem 33y yeyy sodey SI4 w1 pauonusw Rxeg I gzp
dlid eiquren ay jo
1BUY MOJaq £|qerapisuos U32q ARy pmom A1qeqo1d gorgm JO 1500 ay1 *apid passansard
1ESLIpUIIAD ‘mofjoy ® u33q aaey £1qeqoud pjnom R10Yd ay) Kepoy yey, 2)9H “premioy
sdajs 9IqBI3pisuod uaye Pty s9(1d Suo) 10j 23310u00 PIssaisad jo asn oy Swnueaw
24l Ul pue ‘ofe sipak 9 1noqe uaxe; useq PABY Jsnw apd eiquren 341 350 01 woisivap
UL "y 1ad p13 oy 3urylawos oy Surpuodsanios “aSeiaae up U0 000°7VF moqe je 1no

P10 yoiym ‘opid BIQWED 24 jo 31500 a3 sem uoneIapisuoo snouss alow Y bzl
"Aressacau

pauonusw s3eus snorrea 24} pataunooua Loy uaym
Joueuodun Jofew JO 10108} ® Swedaq SIQL “suonelado snouea ayy jo Sduapuadapur
2IquJapisuod  paaaryoe pue saoe[d Furyiom SNOLIEA 1 [[E 0] sS900® Apea1 ureiqo o3 Jqe
SIam Layn SniBers ¢ Jossn oy hg  ued Jo a0aid supy yam S MAGIP jo ases uy Ylom
2 Jo uoneziuediosip STIOLIIS Jo Ysu Jofew e PA[OAUT pU® pajie1aA0p 003 qof ay3 axyew
P[nom ‘jesodoid SIUEINSU0D Sy ur Pazi[ensiA suely Suneoy S31e] ayy se qons *juerd
JO 9291d 1ofew 9[3uis auo jo asn 941 1Bqy 1B3) M2} sem JIoM 31 jo uonnsexs Ay 1oy
fesodoxd sanewss)je ue Juasard 01 UOIsI>ep 11ay1 J0j suoseay ledisuud oy jo U0 7ZI
‘qof ay3 op 0y Paliej £j219dwoo 5 A11eunuiogun Inq
‘PAIOpIO UNq pey [2ulm e yons pue ‘Buiaup apid oy Ul ¥20|q wimai e pioae o) fiedes
JUSIDYNS JO youwm & asn 0y 2Iqe Useq pey Loy i 190199 u23q 9ArY £jurepss PInom 11 jew

9 : U} WOYJ UIS U 2ATY pjnom sy 121
i e e EE.u_uoﬁa E.“_mﬁ_na%wmw ﬁm_o Spew 2q 0} wels
BUD pB g [20] P03 ® jo uopesado-00 oy Suumoss w ajeuYI0)
.u.__wmyuw,w%o.wua xﬂcﬂﬁwﬁbﬁw Ul PRgs!iqess j0U 1om uLIy STy SWN 313 I8 ISNEIAN
Slow 3yl [[e 19enU0d I JO 20UISSI M dUressq uojaIyy oum spmyuSew m.mﬁ Jo
23puq ® J0j pue ‘sieak 7 Sem JOBRRUOI 1 07 payroads Wy uonannsuos wﬁ. 0zl .
’ “JIWOU022 3l 3I0J2q SPUBLIIP dpayIsse o Ind PEY YdIym “JUSLLILLIZAO
UBI[ENSTY WIMNSIAY 91 03 pue ssauisop 3 01 [0q 3np SeM JIPAID JeqI3 1) 9y gum_.?u- w.ﬁo.“
.um..n:m SmoleN o3 Sulp[ing jo 98ajiaud oy pey Peq Auedwoo 519 ey _u_d.u (usgey
.nouw.U ‘SIV waspIN ® [uensug)y 032017 [eoruYR, Linda) udsualeg "H "y JN

*qof 8unsaivur Ajpunojoid v 4ons 0o Aea siq ur pajeisosse
9q 01 23piaud ® se 31 papreSar pey 24 pu® (Jam0l§ Juely I pue Aein E.Eu_m
JW) stsupred siy yeyy Suikes £q SYIBWAI JoUq 25 pua 03 oy PInoys o g

yred s3ury yum eore uonewe| o._oﬁ. iJou 3y
ojiun pue ssyoeordde o au10)o A[renjusas Pinom g Sunurerd sy3 1oj pue ‘Spiepuejs

"SOANNIQO Isoyy yim
usisop pardde £q
O1BIOQE[[03 213 [Te JO UONEOGHIULPE [Bal B WOy 9SLIE 10U PIP QoM us) <
whuuwﬁwwﬁm_ou SEA IMIONNS € Jo i3uans Jo SSIUIDPUI[S oNY ) U21j0 0g 98puq oy
Jo Ayipenb [euwo oy Suponuadon PUE $3A1130[q0 uS1s3p urew a1y Supuifa ‘osmuadxs jo
puny .uaﬁ Jo sjdurexa Sutpueisino e oq 03 ‘NBuans 03 uﬁmua. JO one1 ey uy Lwouoss
nc..m Aouatotga 10 yoress aip Jjo NS 3y seM GoIgM ‘STONISS treaq-] upp Arensnun o)
Jo :wzo_u. P3[!E19p 91 pasapisuod of pus ‘sIousus mﬂﬁwnow oq MN ?MMM@ wmmw”oo
I { ESbri By US|S3p o) Jo so[dioupn qQ

# Bamidaroons v p . ﬂuunﬁu ey U] sdigsuonear oy ul 9jeuniIoy
Sutasyoe

oI0wW 9AEM 00 PMOd 434 ‘W IAQI pue Aouxsisuod Ysauaymy [eur1oy Suraol
1o m_m-mwo%oa [EIUSTIEPUN] ISOW o) TIAD uoissnosip 103 dn Ind o} paSeinoous 2
0} awq aures 33 18 Inq ‘ufisop ,s10urSus Sunmsuoo oqy 4q pasodun nuomuw.u._aw pue
simod PIXY 343 mOUwy 0] 1091yaIe Ue 10§ SUD{IoM JO poyyaw [83pI UB sBM 3] *sTumerp

‘souwreadde 1oy
-a1d 913 Jo pue suwn|oa o Jo ULIOJ 313 U] S8 [[a4 S ‘UreSe auoq) pus .
A[uTew pajos[es ‘pajers useq Peq s8 ‘om sueds Jo suopodosd pus nﬁmEé nn‘_w mhoa
STY SN SB QM ATemss ogy ssoloe A[qioows Aem I Sulpeasyy woqqu peoiq ®
.H Moc.m._m_on__mu uc_w: SAB( pmoA qoiym ‘Aemysrg oq o3 JUILAIDSQNS QIMIINIS B PAIOAE)
QU4 18 3umiss oy ‘odedsess pue pue| 93 JO AIM}es) [BJUSWNUOW € §T INYonns 23puq

"Bumes [nynesq s jo Ayuom pue souereadde Poo3 jo 2q pmoys a8puq o) 'y
MM\E usisap oﬁ.wo Huuﬁﬁnwﬂ ISIY 243 1B} 30UO Ueyy alow pres Jadey a3 jo sioyiny
oy Jey PIeS (SI091Y2Iy yshug jo symypsuy [e4oy quapisald) paojloH WeIA 1S

b, B 7 Iy
"SIE34 4LMOJ puR pIIq) 943 U7 paraiap U32q pEY 95831001 J9qUINJ OU pue %/g s1

‘Y%L unﬁmﬂ SEM UONEXT[AI Y3 SIUOW 9 JOYB Jeyl pamoys wesdelp o4y s jo
9q pInom 'smoy 000‘se *2'F ‘sIeak 0 papuxs puens [e01d4} ® U0 359 ® Jo symsas o

VITVHISNY NYALSIM ‘“HI¥Ed ‘Ioanig SAMOYAVN FHL NO NOISSNOSIa 1441




JO Jaqumu e ul ey o) JUY3 £q JU9IX9 OWIOS 0} N0 omIoq sem sdeqiad spp  9orSap
d|quIapisuod v 01 juasaid sem Suipuaq ‘sp[am U] PaLMOO0 SITeNealq SIoym 258D AI9AD
SOWe Ul "paq 1aALl 33 JO pnw 1jos 2y Julf[1aA0 spues ul pjay sea apid a1 jo yidus|
Jaddn ayr uaym pasned 0q p|nod $ISSANS [EUOHIPPE [BHULISQNS 1BY) 1S3} ) Ul paysy
-quisa Apuasedde osje seam )] 'sessans SulALp [euLIou oY) 03 pappe Iid oy ul sIs5aIS
duipusq 01 anp Ajurew o19m $I3eYEAUq PUT SIIN|IEY Y} JBY) IO PILLIED DIIM e
§1591 941 JO suonmiwl oyl UTiim ‘gsijqeisd 03 pareadde 93y, CBI[ENSNY UINSIAL
Jo Aysioatun a1 yna “1aded 93 Ul peuonusw se ‘PoSUBLIE JIoM §153) [e1oads pue
"19ENU0D 243 Fulinp ‘Y13us] SWOS JB PIIPNIS SEA YIIYM JOJJELI B SEM SIYL, "SUISEd 93 JO
&oua1jap 2y} 01 anp sa(id Jo SUTALIP [NjaJed 943 JO SPBW U3q OS[E peg uonuap "8l
"PAUTEIQO U SARY P[MOd SUIALIP JUSIONJ? 10w *puUTuI O]
swoajqoud osay Y pue que[d mau B Qs Jey) 1[9) O  "SIOUBISWINDILD 9 UJ JIWIOU0II
aa0ud jou pip 11 pue “yeyy op 03 pausisap j0u sem juswdinba Ay} Ing ‘pap(am 8uiaq
SEA DUO 9[1ym 2[1d Ja110UE 03 1940 ety Sujid ay) saow 03 paydwane pey Loy [, ‘ouop
0q 01 si paniuiad jou pey Apreunyuojun jueld oYy, 10 JB Sem Iop[am 9} S[IYA
UDALID U32q 3ABY 01 1FUI] J2YHOUR JOJ US1JO AISA JUIIDIYNS UM ST} UOISUIXS I} pUB
'PApUNXD 20fm) pue (13ua] ouo uy payond ‘sFuS] Sl uT ULALIP 21om SI[Id oY) [RISULS
UL "PIpURIX3 Fuldq Sem JAUIOUR IYA UIAUP SUTaq QUO ‘WIPUE) UT UIAMIP UG SARY
pInoa said jo sured yeyy paSuelie os useq pey jue(d Suy Ji PaUIBIQO UAq 2ABY p[nod
BUIALIP OIWIOU022 210W YINW JBY) WY O} PSWass pey 3] 019 ‘sededdors ‘ske[ap ul pue
‘uonesado Aressoodu e sem QoIym ‘syi3us] [euonippe uo Surpjem U1 juads sem awm oy
JO paiyy & uey) 2low A]qeidaidde aymb pue {pajyy € Jopun jsnf wayy SulALp fawmn o)
JO paiy ® uey) ss3] a1 ® 003 sand Burgoiid puw soqid weamiaq Bumaopy o) oy Jo
750€ uey ssaf Joj Supjiom seam Jesy Jowwey Sumid oy uoneiado ut sea jueld Suipd
S} Uam 1B} paatasqo pey o4 Julaup 9[1d jo spiosal oy ySnoryy Sunjoo] ‘L€
"wajqoud jueld oy 03 yorvoidde mou e pue sousuad
-X2 109s21d J1oq) s uteSe oUOp 9q 01 peq qof Je[WIs B JT USSq 9ABY PINod A[qissod
11 S A91A JO Jujod 1500 B WOJ) Jusgyd s jou sem Suraup ofid ‘Ajpides Jayjes asose
YoM SIOUEISWINDID 2)BUNMOJUN JIIBT 95} O} onp “Jeql payssd3ns of juassyip
U99q SoouB)SWINDIID PRY UISOLD JABY P[noM £313 JBU} $3UO B3PI 9] J0U UM YdIym
PUE ‘20110U Lloys je pauleiqo 490} YoJya SIGOULA JOLIO Y4 10BIUOD oY) JnoySnoly
djesado 01 pey pue yuad 03 Ino 3y3noiq youws Suid o Yim AYON[UN ISYIEd SSom

- A3y ‘paniwpe pey UdsUAISS I SV  TWAY] SUIALIP JO POYIAW 153Q YT O] SB Aem S1Ei]

Zul[99] 1U2X2 JUWOS 0] UM S129ULTUD FY) PUE £1039BNUOD Y Y10q pUB ‘IoUUBW sIg}
Ul pasn u3aq pey sofid oyl JWN ISIY Y] SBM J[  “JUSUNIBAN JIBJUN UE JaYIRT UIAIS Sulsq
sem 3(id eiquiesy ay1 "Yuad 18 qOf U0 SIYI JO 0UIPLAI OY) UO TRyl 113§ 94 Inq *PIq 8iq ©
dunjew £|jeinieu ses 21210U00 passansaud pue ‘sum oy (8 padojeasp Suleq sod£) mou
219m 312y 1a)id jo s2dA) J2UI0 JO 9210YD AU} UO UISUIBS I Il 2nSIe JOU Pinom S
"EIQUED d1 01 pauizjaid 2q pinom 2jid jo sedAy Jayio ‘Aepoy eyl persedans pey oy
pue ‘y3iy Joyres paaold 1500 3 0 pajuiod pey UISUILS SN SE Gng  "UOHOBISHES
5,Ap0qAu242 01 219m 1onpoId paysiuy oY) pue SUIALIP JOJE[ SU} PUT SWOIAO A[[ENIUSAD
sem SIYL  9[id oy} Jo $s300ns Ay 03 se wsiunissad owos seam QoY) SWm eyl Suung
"pa3ds pood e 3e Suiod qof oy 303 pue Sus Yy ouf 108 A[[eal Aoy 210j0q AWIR
3| owos sea 31 pue *oid ISIY AJ2A AU} LM PAUAUNOIUI M SANMIYIT "9
"so[id eiquien o1y
JO BUIALIp a3—yuag Ul JIyM pap{de} swjqold 221y} 23 Jo ISIY 93 Inoqe Suiyiawos
Aes 0} paysim oH "PaP{orl uam AU} UOIym UT JOUUBW Sy pur swolqoid UONONI}S
-uod 3yl uo syrewsal juaumad AIdA OWOS SPERW peq UIsUAIGS JN pue ‘leded Iyl
ul [Ie19p 9[qeJapisuod uT 23pLq oY) PIqLIOSIP pey sioyiny oyl Jey) pRou (slauped
pue [[psunep "D 1JIA0K] IwsISWel ‘IRUIBuY jJuspisay) weyupg o L JA

*1BY3 1B 1X23000 JO Ino
uoneiond e pue ‘A[2mua 23pLq JaYloue woly uonejonb e sea sjaued oY) jo sorNS A1
U1 1sime a1 1ey Ajjeuosiad 3[9§ 9y pue ‘S|qIsiA $3|qeO pasodxa 250y Yilm U0 SuI{oO[
sug AJaa ® u2aq 9ABY P[nom 33pLQq YL IBISIW B sB SIYY papiedal oy Ajeuosiad
1241 Jwpe 07 pey 2y ‘Suljjoued 93210009 jseoa1d 9Y) IM UONRUUOD Ul *ARSET  “pE]

LTI VITVHLSNY NYLLSEM ‘HLY¥Id ‘40ardd SMOYUVN HHL NO NOISSNOSIa

"MIIA TMO STy A[oIow Bu1aq ST pUB ‘9jse) JO Ianjew € Suraq ‘9sImod
JO ‘smotA [[e STIqImSIp punoj 2jel AUe € oY GOIgA UMIEd) § SEM S[pPI o U} uopJod
y3iens jusredde O i oaInd B AQ PamoO[[0j SIAIND SNONURTOD oﬂﬁlvun.utoﬁ
-210) A]pwaljxe—jl mes U2} Jo Jno ojdoad suru sB 93pLQ SIYY Aes 900 UAYM  EET
*S[ppIw 243 Ul AUT|
1ySrens jo 18us] ® 03UT UM 03 pareadde 9AIMD 9} S1oYM Ureds U0 ) 03 AUIED UL
2UO PUE JJOS PIAIND A[SNONUIIUOS € 9AE] 0} paresdde sueds goeordde Jo1104s S ITQ
Sem WSPNUO s1q osed Jemopred ST U] - *(spousd 19133q O JO amywny Ul AGEIOT)
ye Ul pue (S[|94S ©as Ul SE) MU Ul punoj arem Suuseu3ua jo SIOP[0) oyl O} 8w
-PI000E ‘YDA SIAIND WL JO [[B ‘o|qe[ieAr s[elids 310 pus OIIILIES 0] S QI3 3120)
f21njeAInd Jo 95UREO SNONURUOD B YIIM TONSANP Jo s3ueyo ¥ paspuq taAimd Tonisues;
MON “A[Sn sAem[e A[Tean sI ‘00seaI L1924 B JOJ JSOW]E ‘PUR STIOIAQO $69] §] SIMBAIND
ur 93ueyd usppns € 1A[Sn 9q UED pue SNOIAQO SI 2UT[ B JO nc_uoﬁh_vcwwo“m”“”u :mezm
% oid o) 03 paje|ar jujod p
¥ R0 S IRt e .otsuﬂ L ._“EH_ Ay3i[s & mes 900 9j3ue
ue wolj 93pLIq 913 38 PIYOO] WO 5B uoos sy “ueld oy Ul Wwooq 2y jo Sutiede; oG
pUE UOIBAS[S UT JJOS S} JO SAIND 3G} UIRMIA] PIOISIP UTEHD B §BM 81313 08PHQ SIY)
Ul MON  :SUOISUSLIIP 2214} U] SIAIND 2Jam £31f) Wooq woyoq o jo Suuade; 24) 03 onp
‘paspul fuoneas[? sund ul—uads 1949 A[pIeq J0—U29S JOAD SBA SAUT] 9531 JO JAIION
*ou1] WoN0q B pue aul doj B ‘sour] oM} sea 3 A[[edlseq Ing opis o3 umop Sureued
01210U00 152291d a1} pue Suriel puey oY) seA AISYY, °9[qISIA 9OT] 5] INQ SUTOU JsOWE
peq anjea siqy Jo 38puq © Jeqy pies (SUreH ' *f PUe °f 'V “J9mIEd) SHUEH L Y A

*PaIISIp SE N0 WA} SABI] JO WAY) $SANS P[NOD SUO ATessacou I pew
]IS 9} U0 $SOUBRISWNOID 33 Ji ¢ Aouafiowa e 10 Isnf $9[qed BNXI M3) © 10] spwoid o3
Sy poo3d B 2q pInom 31 ‘s3[qED SPISU] PISN WO UIYm OS[E ING SWEq Y3 PISINO $AQED
JO uonsanb e sem 31 uaym A|uo j0U JB) 19 OH °UORNIOX3 O U] L[NOMJIP PRAJOAUT 3
J1 Ajre1oedsa ‘sessans Sup{Iom o) U SoWaNX2 33 03 03 03 gonw euo d[2q jou b_u.ou pIp
31 1500 [[e-Joa0 A Ul Ing ‘Bunyp juenodun AI9A B ‘9SIN0D JO ‘sEM Eonmum 0€1
’ *1010%j Juepodw A19A B sweseq A[qeqord pagioeds Jeql 940q8 401 A|9iEw
-rxordde jo qiBuans & pey £[jeal £10108) 3 £q parjddns spuelis oq1 1841 18] oﬁw yonw
00} sEA uoturdo JI2U3 U1 Yorya *9[qed a1 jo iSuans syewnn payseds oy Jo \uoa |
Suiyiawos 03 dn 2wod pey Aoy Suissaals oYl SuLMp Jey JUBAW A[[eas SIY 601 4q
‘uaA? saseo 2wos Uy A[qissod pue ¢ 1se9] 18 Aq puBNs oy Jo BUaS 9y peonpal (e
yaym *e8pug smoleN oY) 18 pasn adA) oy Jo e8eloyoue a8pam e £q ou[yoew Buissans
Y1 U1 pandos 10U 21am A9y) A1010€) 93 I8 SpUENs 31 Jo YiBuans oyl Sulnseaw uaym
2sneoaq aumdid 1921102 B 93inb 918 jou pip siy) uofuldo siy ul Inq )0BNU0D Sy ul $9|qed
a1 10j payixeds yiSuays suol T AL JO J4E8 Swuu o) vﬂmn%h”%%%ﬁcmﬁ”—»cﬂnwon
Bussans o) jeqy 4 A ul 1
INOQE SeA PUE}S YOBI UO 9210 Buissanys oy el soded o b L1
A1y Apuaredde st pue ‘peisjdwod sem Burssans ) Jayye A[SIepawwl 1sowe $420[q
uw__._wc..wﬁ ay1 1 spuens oy panoss A|jeseuss pey Loy uonnedud [eeds B sy “sdeysia
SNOLISS AUB JNOYIM P212]dWwod auam suoesado SNOLIBA 2Y) [[B *ISEJ] JB 1 papumojun aJom
SOLLIOM JIaY) JO [Bap poo3 © A|qeqold "9BeIOYOUB UB JO UN[IE] 343 Ul PIA[OAUL 123uep
sem 2191 95n23q *Asenotuted 10308) K19jES [[E-J2A0 S UO 129[j21 03 10U JNILYIP STA 1]
PUE *2115 913 UO ALIOM JO 10] © 0} 351 9AES A|ujElI=D 3 INq ‘Yonwu £13A 0§ punos jou EEE
N %6-0 NOoqe A|uo palaquInu sUN|iej JO JqUInu |B10] 33 JEY) PEJ U0 UIYM sade
-JoYouE a3 Yiias AJejnoiied ‘palajunodous auom SaNNoWIp Urenao Jey) Jaded u_._m woljy
pajepasdde uoaq 9aey pnom 31 ‘suohesado Supssansaid oyp 0} piedal YIM  (8T1
. =esdn Jeaa
Aue INOWIM SINMIIP Y1 SWO2I9A0 pue Suissans a3 0)padx? 0] 9[qe WM Aja1euUniio)
Inq swn Sulluom L9 e pousuadxa pey a4 “uonisod JO INO $AYDU] [BIIAIS PAAOT
‘S1USLWSY WESQ I [[B PALUIED 3wl 9y I8 yIIym ‘SuiBels S3 Jo pul wayuiou Ijoyum
oY) pue 2y01q Jaid Y3 01 paxy oM $9|qED A1 YIIgm £q 1joq A .b:u.so:.anw_c uQ
‘s121d parejdwod ay) 01 sajqed Aaeay Aq SuiSers oy pap Jayunj pey pue ‘soid Jayel
umop Suissaud £q SurSels oYy Jo AJ1[1qEIS O3 NS O} PANCATIPUI prY AUL LT

VITYVALSNY NYLLSIM ‘HL¥3d ‘80andd SMOMYYN HHL NO NOISSNOsId 11




SIUL  "uswudije-a1 Joumw ¢ 4q paproae U23q peq ‘uononysuos pue udisap jo Aixodwon
16213 01 paj aaey pinom 4a1gm ‘aumeay IqeJisapun siyy jey) pus ‘23puq moys e paeyrs
~S90U 9FpLIg smouteN oy 4O 3pis Jayita uo speou sy Jo nokey 151y agy jeyy pauonuaw
Jaded a3 1ey ajoum (s1oupreyq » druy sag ‘IoouiBugy duninsuoy) duy 2aQ Jpy

1ANEW SIY) U7 rejap 12y ojut oF 01 ySnous pooes 3q p[nom £ay
sdeyiag sadeg 1341 Ul pasojasip Jou uoses] PUNOS JWos pey aaey 3snw 3[1d & yons Suisn
Ul sloyiny ay yeys j9) ay PUE “[[om s® 1sn[ poasss 9ABY pnom A1essaoou uaim paoejdal
‘P1210u02 Jo peo; © uoiurdo siy up -apd aqng 13215 9 Jo pua Jamoj ot e S0UBALIIUOD
AR £11502 19nop ou pue @1810qe[3 Ue Yyons Joj pasu 243 395 30U pINoo 9y JeLpy paatasqo
(s1ounteq 7 Liieg 1M Ny p 20n1g nig ‘Juynsuo) [BRIUY39102D) sqqoy g *N 1IN

IS syl 1e sapid o jo pred J2MO] a1 U7 91210000 31y jo sanaadoad
241 U0 32205 01 1n0 paiutes aiom $159) Aue Iagioym osje pue ‘souo 183124 21 yaim
pasedwoo se said unyes oy jo 1oadsar Ul apew sem aunpasoid Suny ayz w uonerea
Aue Jayioym MoUY 01 Junsasaur oq OS[e pinom 31 gapd yoea Jo ued somoj oy jo
3ull1y ayj 10) PIsBIOUL JUIUOD Juswaa ) sem K[pAneuIa)E Jo 9[1d yoea jo y1gus) Sy1no
-yZnouyy pasn xjw Syl sem—oqid ay3 jo Suipy 43 J0j pasn x1w 93212u00 2t JOo uda18 a1om
SIEIP O § Ul ¢ suesw 1eYm £q 05 Ji pue Jno PaLLIed 33315u00 213 jo uoneiqa fue sem
inq ‘uonisod uy pade|d uaaq PEY Juawadiojulal ay) 1315 seqny ay) jo yoea umop paddoup
£1duns sem 21910009 41 1Y) paumsse sem ] 7 79s [EUY 1343 03 u9ALIp useq pey Ko 1oy5e
213uod Yumss)id sy 3uiy Jo poyeway; uo UonEULIOJUTSWOS o418 3se9]d pinoo ssoyny
oW Jt 310dm (P17 *0D Sulld [oarg Ushiag oy ‘1oeuidug 101Uag) piayuo) ‘py TN

Sunum ur POAIS22I SJom suonnqInuos Buimoloy syy

's1e1d 1ay30 o4y pue JI19sit 1a1d a10yg
YIION 241 usamiaq jusmwarow SANE[AI oUu MM ‘panmnooo Pey A[eiuozLioy ‘ul § pue
Alrearuaa ur 2Ly jo syuswssow 34Ny J1aded a3 ut 03 pawiojas SiuswaInsesw oy sours
pue “Jaid s10yg yuopN 243 1 panunuoo (g § ug pauonuaw) sjuswasow queg gyl
) “Papniaul azam sAep joy Kioa ON  “aimessdwa; yam parejarion SIUILWIAOW
Alrep wmunxew 24} MOy uruLNap 03 uaye) a1om s8urpeas jusdmgnsur  *a8puq 1 jo
ustaAow ay; uo Surresq ou PeY Aep suo uer 43P0 saumeladws) ySnor se pawaas 1

1USWIAOW JO S3uel Wnwixew U1 381 08 ‘yruow yaes u1 Kep suo uo $IWM 93] papiosal
2Jam sjuAWIAOUT By Squow zp jsed oy Suunp ‘Seme o[ £ L1ojeAsasqp yuog
941 18 uayel sarmyesadway Yitm 23pLiq a2y jo sjuswaaow aimeradws) jo uonejerios aq
pazdjeue £[ysnoi PEY 9y pue ‘uaye; useq OS|e pey sjuswasow amendway sy
"P31in200 pey sjuaw
~2[119s 3[qeioardde ou uay 0Uls pue sjuswaINseIw Sunye) PasE0 sjuel[nsuoo oy sum
31 01 dn Juswayas ou Auaredde sem 3L ‘siuensuoo o 4q pue judunredap
'Y 4q yi0q ‘0961 midy sowis Paplooa1 useq pey SjuaWanidg  “Inolaeysq jusdal si
inoqe uoneuLIojul swos PIAl3RI1 1SNl pey oy *a8pug SMOLIEN 31 03 Bunmyay Op1

01 21a12002 2an29101d 2 JO JuIyoRID IqQISIA OU sBM 3341 1ey) patou pey sy Al
"8uLI2A03 sana3101d 1 ul a3vyuugs

°Ul 1985O 01 vlqereAR o9 PIMOA sIsquiow urew i Ul pAUn300 se sasso] dsels pue

Adeyulys sy Jo yonw se 1Byl os utede—3ujssans 1o)e os Op 01 2|qissod sem 31 se uoos se

611 VITVHISOY N¥ILSIM ‘HI¥Id ‘BOAMNE SMOWNVYN THI NO NOISsnosIa

P30e[d 3q pnoys 21215100 9An5101d 941 UONIppER U] “12A00 9AN2901d o) Jo a8eULIYS
41 19540 01 3|qe|eAr 5q pinom sso] daasd PuB 28exuLIys 1981e] © Jeq) Os ‘Sunsed Jae
9|qissod se uoos se 1no patires 2q p[noys s1aquuia urew 3y jo Suissansaly  “parosold
2Q 03 21315000 BULIA0D 31 MO[[B pjnom PUB umdnns 34y jo 1ysiem a3 03 Ajuedyiusis
PP 10U pmom 11 “paiiasut 9q pjnod 1ax0d ‘Ul | ® 341 05 ‘u0i199s UT $9[qED JO SULIM|0d
QU Jo sdnoid usamiaq 1J9] 5q pinos des vV djoy pjnos sip ‘up pejeiqia seam nois
B Uel Jayies ‘a1a10u00 Lup suyg jj "810J0¥] STOMEA 0) UONUNE £Q PoploAR A[2ImTUd
2qQ P[N02 *paaaijaq 2y ‘Bunyoeld yong "BUl12A00 93215009 9AN0301d A U PALINGO PEy
Bunjorsd afeyuuys Joye $3]qed ssansaud ay1 19910.d 03 uaNE) UASq pey gaunsesw [eroeds
‘Jadeq sy1 woyy pajou U33q 2ABY pnom se ‘e01ates ojul nd useq Peq 31 20uls .omum._n_
24} JO InolABYaq Ayl pue $3|qED IUY) 0] 19A0D A0 ) 0y paeSar Yipw  ‘ghl
"PlHOM 3wy 2d41 511 jo a8puq Jayro Aue i Ajqeinoaej £1aa pared
~U09 31 1871 1[3] SeM 11 PUB 1 JO payse Bulyikiana PIp 38puq 3y A[eonayisse ‘syJewar
SSSUIEH Iy Jo auds up 31 gum pasedjd 1A aom EljENSTY wsop w ojdoad sy
*93pliq 2y spJemo) spmine [€20] 341 1n0qe YJewsas siy ut 148w 21nb sea sLuey I ey
PEls (Bl[eNSNY ulajsapy “quawnredaq speoy urep ‘Jourdug 28pug) ysuepy "0 JA

"A[Injssaoans a3mb pagsug pue AJ[njssaoons srow yonw
Juasm suonerado ays uo I1are] pue “orU0D a1 jo Buruuidaq oy 18 Ajisow azam samijiejy
U Yudd 1e anq ‘spuens jo sogeyealq se ons swajqoid 1910 a1om alayy ‘Ip]
'sdoap 3 ¢ a1 yum se apd 2y ojut ind Jutaq sem AF1aus yonw SEB Jiey Aj1esu L4
Jatwrey ayy jo sdoap 3y 1 yum ey Jursudins sunb sem )| uadR % sdosp iy [ pue
u3loWa 946, 1am sdoap 1 € ‘leuniou a1 se Jeauwnurey uoy O a3 jo doup 3 § 3 Sunye;
PUe ‘3s[a azaymAue Suikjdde A[1essaou JoU pue yuay 1u pasn weld jo 3d£) refnonued
341 im ‘punoj sem )i ‘Jaururey ayy Jo uonesado jo paads ai pue dosp JO 3715 JuBIIYIp
24} Wi paureIqo aq pinoo 1ey 195 2 Jo Aousiaya o) *s10198] 3593 10q UNOIOER ot
Sunjel oum usmd g u PA3142E 39 pnoa ‘sdoip 3 ¢ Jo Jaquinu Suipuodsalios Y yum
paiedwos ‘sdoip 35 z jo Jaquinu Ja81e] yonw K12A ® pue ‘1312018 yonwr A19a m.w.a ond
o431 Bumiy jo paads ai ‘mojq Jad 2)1d 3y ou1 Ind sesm £31909 $$3] Yonw y3noyie ‘sdosp
Jafrews syy ym yer) ‘AjBusidins jou ‘punoj seam 31 pue ‘papiosar Os[e sem doup jo sazs
ualayip 2y Joj Jowwey oy jo uoneado JO paods oyy, pajou Apremonred sem jos
Jo 23ueys oy dolp sy SuiSueyd U0 pue ‘paunsesw sea Jomrreq ) jo sdop snowrea
Japun 9jid o3 Jo 195 9YL  ‘mojq S ey O3 SOUEBJSISAI A0S 19U 350U 3Y) [un ySnoyy
o[id ay; Buisea ‘pasn sem doap 3y € 40 3 | [1ews ® ‘spues eoejIns ou3 £q pjoy sesm Suiseo
oy jo wed Jaddn ay; sdeyiad pue POl Ul Ses 950U O USYAY "PISN A][BuULIOU SeA
JaUIlIey uoj 71 10 0 243 jo doup 1 ¢ € pIey sem BuiAup 33 uaypy  Sulod sem opid sy
goiym ysnoiqy suonipuos punois 34} 03 3ulpIO30E JIUNURY 9Y) JO sdosp »_._ot.?. Buisn
‘ButAauIp oy Suunp opew U23q pey sjudwaunsesw 359} Sunsassquy synb Swos  ‘opI
) *2]id [eunou ‘Ipus)s a1 Uy ‘esnes A1 azow
qonw ayy ses Buipuaq jeqy pue ‘sefeyesiq opd JO asned Jofew o jou sem £|qeqoid
Buises 241 uo uonoLy oy A|Jeas 18U} 15333nS PIp Jeq], “InO padems sem 11 2J4aym jyutod
oyl mofaq woyy 3yid sy Sumyny ‘I3WeIp jo "w Z| [euonippe 18y} punois ay3 ySnouy
umop [Ind o) paSeuew pey Aoy} ‘doy 24} 18 U7 £ 03 WON0Q 24} I8 “Ul [§ WOl peseatoul
aid 2y jo Jajoureip ayy ysnoyije pue !safexealq ou ssom a3y My uasq pey qof oy
ul sopid [euntou ay; jo ue uelyy Jopiey sand ssoyy Sumy ‘Jey} o|qeyIEWRl 33inb sBA
31 0 U343 inq *oid a1 punou ind useq pey s[qissod se s19f Auew sy ‘pupysq uoryod
N0 pagems Jaddn ay) Buises] ‘SuiaLp uo 03 o) dwane Jysnu 203 2y Jey) pus .m_n ond
243 ploy pinos Buises ayy jo ped Jaddn no pa3ems oy Jey) 3[9) sem 31 Isnedeq ‘umop
03 pnom £ayy moy o) se ‘UsaLp uasq pey 9sarp Jo ISIY 94} UYM ‘STIOAIIU JSOW UIq
Pey Aoyl ‘soinjrej Aue INOUIM UIALIP 2uom s3uised 10 padems a1 yuam Jaid asoys
YHOU 343 o udALp aam yo1ym sopid [eraads o) ey JuesgruSis sdeysad sem :. ‘6E1
2 £q pajoayap useq pue SU3] 941 Jo 23pa 3y} Yonns aary Aew a1id a1 Jayioue uy ‘susf a1
q3nolyl usALp u2q pey sajid U3 9583 3UO UT SEAISYM 1B} PUE JouI SUTaq 1M [euajeW
PIeq Jo sasud| jey) 15383ns 0) powses SL “pelrey peq oid Suumoqysieu sy1 yorym
1% qidap oy Bujssed asam Aoy usym own a1 j8 Aressoou sea sopd ju0e(pe jo SulaLp
Aaeay Apre[nonued ey punoj sem 31 ‘spjom o Ul paumaoo $98e)EaIq UM SOSED

YIIVELSNY NYALSIM “HIYWId ‘Ioanig SMOWYYN FHL NO NOISSNOSIa 811



*SUONEBIIPISUOD [eInionns pue [eonoeld Ajaund 959y WOy A[[ed130] Painsal oy

98puq o Jo 2deqs [ensnun Joyjel oyy Sem ‘Joaamoq ‘Sunpy Sunsudul oyl 9§
“juedyuSisul 31 9)BW 03 SB [ans seam l( pue 1D 00miaq Jaad|nued
93re[ 21 JO SSAUPMS Y3 Ing ‘¥ 1B IND20 10U PIp Yoy 1D juiod 3B TONXIYSP [[Blus

| B Sem 91941 A[paniWwpy 'ssaumays Jo swajqold oy1 paA[os juswadueLe SIYY, “SS[
~dn Jay3iy saa1d ayy 10w 31 1 pue I spoiod oy je pue ‘g pue I siuod
1e umop paddip 1gos o sua1d 2[Suls om] URMISE I 01 WMOP JIAS[NUED 9} JO PAIND
[BITET 31} SUOTe panulUod 31 uay) ‘D SUl] 0) AN JUO WOYS A M [EINUIP! sem Lig
JaasMmued Suo oy, ‘I woij Suifuuids suo Suo|  28puQq Y} JO IPIs 39430 o uo pue
D woyj 3uiduiids J9A9[muEd WOYS B NIM—I (D puR Ig-lg SIUT] 9 UIM]Iq F0UE)SUT
Joj—wnizaden e pauuoj a8puq oy jo suontod PaIRAINUED SYJL, °SAUNJEI) [Ensnun
pajuasaid | 01 [ pue J 031 D woJj siaid-uwmy o) punoae suoidal o) A[uQ O pue W
PUE ‘[ PUE D PUE Y $3Ul| 31 U0m]aq [euntou Apoopad sem 08puq oy op 814 ut

se 98p11q 2y} jo sur] 91 03 3uenbs sueds Suneoy SAIY) Y3 IND K3U) ‘SIY) PIOABOL,  “$S]
*$S9UMIYS WoJ] Sun|nsal suoljeoljdwod [ensn 2] [[B PeY 2ARY
i pInom A3y pue s1a1d uTam) U JO SPU? 19INO 1) PUNOI 9JEIIUIIU0D 0] PIPU} IABY P|NOM
f SPEO] 943 ‘|[9m ST M23s oy uo sueds Suneop Y IND 03 M ‘WRsAs Yy Jo o18o[ Ay
pue AnounuAs oYy 9a13s531d 03 JOPIO UT ‘A1 J| "JUALIND S} PUE [SUUEBYD S} JO UOIIIIP
) m0O[]0] 0} pey 24y p|nom ‘ded ojid v £q pajosjoad soid o31e| Jo mol 2u0 JO Funsis

-U0J ‘s1ald MOLIBU OU [, *SSauMS JO wa|qoid o M [e9p 0} pey oY) UYL ‘€G]

14 crf)‘

NY7d 4vH 03103143
NOLLYA33

J

NP LS e

e

NOILD3S IVNICNLIDNGT

—

F

L

S
=
S

200ndd ga50d0¥d HHL Y04 NOISEd HOIIMS—'6¢ "OIg

NYd 4vH
H

L - BEP

IOANIE SMONUVN 404 NOISIA AIS0d0YI—"Ob *O1]

! *2107s 93 I PUE 910 Yoro qim s1a1d oy Sunooumos 4f SpI JO oM3 pus 3f 91 JO
QU0 ‘sueds Supeoy 224} puB ‘Yoes 93pLiq JO 1) L] £ JOJ PIIUNOOR ‘SIFAINIUED 11y} YILm
; ‘yorym s1oid 9|qnop om) Y WSAS B I8 USY) PIALLIE ASY] *SUOHO2JIP Y)Oq Ul JIAJ]
e =ljued 0] Yolym WOoJj 95eq 9[qElS B LLIOJ ‘PRIoouuod udym ‘pinom pue a81eq Aq s9)|ddns
_ J0j Jnoqiey [esnjeu B wuoj pinom s1aid uwwy assu fuede y 0] Inoqe siaid molieu
- om) qim Jaid anuso yoea Supoeidal £q peasiyoe 13119q Yonw 9 pnod syl sieid
P 2 ! S[PPIW OM] 33 WOLJ N0 PAIIAI[NUEBD 9q P[NOD YoIys uojonnsuod B Sundope £q [2uueyd
2 l; " oy uf BuiBe)s pioae 0} 1539 1Y3noy) sem J} AWOUOY JO SUOSEAI JOJ “19AdmOH “s1aid
- _ 9|ppiw om] Yim sueds SAIY) sem PIONLISQOUN MILA ) SUJABI| QUNIONUIS MO] B YIlm
‘ SUOP 3q P[NO2 JEL 1599 AL, a3l JO Julod adeospuUE] B WOJJ 9|qRIISIPUN PIIIPISUOD SBM
Yyoiym (98puq nojsuadsns) aImionys Peaylsa0 UB JUBIUW 9ABY PNOA SIY) INg ‘passnosip
1 7 sem ueds 3uo[ quo jo uonsenb 9y, “Ino-Ae| peot oy Supayle jo Liqissod o) 9jen[BAD
0} Way 9|qeus jou pip waiy o3 parddns ejep oy3 ey uoseu jdwjs o JOj JUALIND o}

Qs ,0€ Inoqe jo o[3ur ue SupuuIo) ‘aul] m3)s a3 paidaoos peq uuyg s,dnuy JA TSI
*(6€ "314) pautodde suam susouiSug Sunmsuo)) juasud o) 210J9q SSET
uy 93puq sTq) 30§ wuy siq 4q pasedaid UB[SIP YRS B U] AWONAA0 U PBY AYnoIp

VITVHISNY NYALSAM ‘HL¥Ed ‘Z0anid SMOMYN FHL NO NOISSNOSI 0zl

BER+ >’L
N

171 VITVEISOY NYLISIM ‘H1¥3d ‘ADANE SMOMYVN FHL NO NOISSNISIa



O} JESU seM U1y 9AIND B p3010] pey ‘o3ue Surduuds oy Qs uonsunfuos ug ‘soueres[d
uonediaeu pasnbar ay] ws[qosd Joyjouw pesod jjosy) ueds enuso ayy 9Ll
"WajqoLd [eal oyl sea SIY], "I UIIMIAQ Janey Suuresdde 5 ueds
JUO[ 341 yIm (T pUB g Je SYS0WWMY peyY U0 M3LA PAUILIOYSIO) SY) Ul JBY) JUBIL YOIYM
‘sueds [eluad pue pud oy ut uey) (] Yyo1ag ul g pue g sueds) veds sjeipauuaug 2y ul
9AIND JUI[NIONS 210W B 2A4BS YoIYm SUONIPUOD ul paynsal siy |, “juertodwi 9q 03 patuses
SIy1 se 131 sajue asay) Sunsed jo yses oy SPA[PSWIAYI 395 pey siaudissp Iy os pue
“199y3 sy 9418 01 paseadde sueds saui Yim osoyy Alejnonaed ‘sa8puq Auepy g/
(2 4219348 * Iy "81d) SpJea}ORq 11} 03 10 PIEMIO) I[N O} Jayte paseadde 23praq
a1 edesed ay) 01 [BLIOU SUI| B INOQE [EOLISUIAS 219m Jo1d yoeo 1e s9j8ue SuiBunds
A4} ssejun jey) papnjou0d pey 2y sa8pLq Jo Joquinu 98le| B Suluiurexs 12y gL
(1 421338 ‘It "814) sa21d 2y 1e s3(3ue SuiSunds S pUB $3AIND YOS
a1 aadnd 1adesed a1 Sunejal Jo jey) sem Jausisap ay) Suioe) uayy wojqoad a2y -soue
-Jvadde yueseaid e 3A13 pip 1nq [ensnun asam SMOLIEN 10J uasoyd suoitodold ueds ayy,
‘sueds [enba aay seY ‘0UBISUI 10) 93pug oopatep ‘ueds d[qeliea Jo $93pliq ueds-aag
M) A1oa 2Jom 21941 ‘|[e JO ISItd  “BUIUONUSW YUOM 91om yoiym siyy noqe swiajqoad
921U1 JO OMm) 21am 2J3) pue ‘stteH J AQ pauojiusaw UOILIO}SIP 21 395 p|nod auo *inoy
UE S3[IL 0 1P YIL3LI3PUN puUnod JuIsm U0 SB UIaS 29 PINo2 yaiym ‘mata pauslioysaio)
A uQ  "Juol Kep |re 28piiq Y1 395 pue yYuag LuOJj In0 00| pInoa auo AJjednai09y)
1NQ “I3NBW JDYI0UE SEA 11 1B PIYOO] Aoy Jayiaym aum A1 JO [e9p 18218 B SU3Z1IID 3} JO
1sowr £q U2as sny) 99 P|N03 pue ‘UoIEBAD[R wed ul 2oUBISIP © 18 U39S sem 25pLIq o yusg
JO L1231 Wolq  "uoneaA3ls [|nj oy Ueys Jayio woly 33puq oy Suisss ajdoad jo Isquinu
9yl Inoqe juiod s suJeH I Yl 3218e 10U pip SH SWEIIA 115 10U Sem 31 ‘SLLBH I
4q pa1saddns se ‘1nej Aue sem 294 J1 95U3s & Ul 1BY] OS5 ‘2UO[E 11 9ABI| O SEM ugisap s
Y1 Op pnoa ay Julyl 152q ay3 18Y) ples pey WEI[IM JIS  “uoissnasip Joj Suoje sJuimelp
JO 1951844 34} §001 pIOYID) 1N uaym jJuawijdwod e sJouisap oy pred pey weljip 1S
SHIEH I JO 12Ul PUB UONINGLIUOD §,PJOJIOH WEI[IAL JIS Y30q PauIaouos 11 se ‘aoue
-Ieadde jo uonsanb ai Yagm 1Sy (B3P pNOM 24 Jeiyy pies A1da1 ut piogio *H *aA "F I

"WaY) 10§ P3aU 21 PIOAR 0] Sem USISIP
241 JO 193[q0 2u0 pue A[[en1denUod pasodw Usaq 9AeY pjnod suonipuod unjiom yons
124124 [NIQnop sea 11 “sajid S UMOp YI10m 0 Suljim 219m usw yInoy[e “wrjul *9qe
-[1eae adeds Funjiom "BIp "ul-[¢ 21 ul uonelado J[NIWIP B paaotd aABY pinom siy) pue
Pa11SIp Sea Y21yMm 2102 J[Id 219.19U0D PIDIOJUIAI SNONUNUOD Y] JASIYSE O pasinbas usaq
AeY p[nom Snid ay1 jo [eaowas 3y A[puoeg -juesyiusis U33q 2ABY JOU P[NOM SIA[IS
[l S[lAUE 9U1 JO 1503 Y1 YdIYm Yaim pateduiod sKe[ap 9AIsuadx2 PaAJOAUT SABY plnom
Suiaup Suunp juswooe|dal pue [eAOWA AUY  "SUOSEIl OM) 10j 9|qeuOonDa(qO uaeq
JARY P[NOm pa1sadans 3y se 21210009 Jo 8n(d ButaLip e Jundopy AIessaoou sem 19edun
Joutod ayy Ieau [[ays Y1 pue 2121U0I Y} UPMIQ puoq uodn 3uikja1 oyIm 201 o)1d
241 01 $32J0J a1 BUNIMWSULL JO SUBIW € PUE PIey Sem SUIALIP oY X3|dwios A|Iessasau
“Uun 219m SIIEIAP [1AUR 31 1BY) SQQOH J Yilm 9218% J0U pinom sloyiny oyl ‘7/]
‘uonoedwos jo 92133p pood K194 v pamoys UOIYMm 0942 awinjoA B sea
uioe(d ay1 uo apew ¥29yd Auo sy “diys £q paoe|d 10U 91210U05 10§ pardope sea xTw
241 JO 1U3WYIIU3 WO *S101eIqIA Jod Jo sueaw £Q pajeiqa sem apid oy Jo yi1dug)
Y 0g dorayy swm aaes 0} 19p1o ul panjuuad sem 3uo| 1 ¢ noqe ,, junn sueydapo,,
ue ydnosyr sapid [eonJaa jo Buly Ing sopd Sunfes Joj poutelas sem poyaw SigL
‘wsiueyodw Futuado ay1 21e12d0 01 OS[E PUE 21215U0D JBY) JIBPI|OSUOD 0} 19pi1o ul paoe|d
Apeai[e 21210U0D O] UO 3j 223 SB[ 2] paddoip sem yoiym diys Juiuado wonoq e Juisn
Afjeniut no patures sem safid a3 jo Suna1ou0d 201 plRywo] I 01 Buikjday ‘11
"IDUBISISSE J|qEN[BA S1Y JOJ UOSQID) I(] O1 S uBm
71901 jo sadeq 211 woly uoisstwo oy J0j ssifojode 03 paysm sioqiny ay] -wajqoid
241 JO 123dse s[10s 3Y1 UO IVIAPE 9AES OyMm (983]10D euadur] je Jainioo) uosqin gy
1Q Aq paipaid Keam aures oy} yonw up A[reniul 3ulaeysq sem ainieu jey; pauLIyuod
Aljesauad Aot 18y U Sunsaialur asam ysIe I Aq uaA18 sunSy wawaMmIss YL QLI
"uov9104d JaYLINY NVIISSIOU 0 JO $IQED JO uoIso0d 3uipiedal siqnop astel
01 58 95uBdYIUSIS B 4ons JO 10U INq *PaLIN00 pey Supjoesd 1ysis 1940414 PIwsIswuIey

—

HIETW T OAY MINTITOT AL ST VWIS fanerrug s AUy sy are S L ETEN

Susey 691
1B 9ja10u09 wonovjord ojqeo SuipieSer uonsenb sYSIE JW 03 AU ._.nwwzm i
newa)e 3y} Jjo ey
oM PEOI 9PISIALI o) Sutpuadsns jo 1802 9} SB UONN[OS uw
ﬂwﬂm .m.._uwo.& wuﬁ 9AEU P[NOM 1509 A JAL}RYAs PIIQROP SIOMINE A %m coﬂo .Em ammmwh
oa01d pue uoissauduwiod Sonpul 0] PIPPE SPEO] oYY AQ PISNED U M_m Jofew € p = o
198) U1 3] UBY) 9AISUdXD 10W U] JABY p[nom pardope uonnjos oy _EEEEano I
"7 m51A JBL PIOY 01 PANUNIUOS SIOYINE 9} PUE 9UO 3JES € 9q M._o blic u.“z s
Q0IAJ9S UT papeo| .on 0] pajoedxa 2q p[noo 31 uey) nomﬁnhmnOo.wEHv uﬂuﬁ os o.__u.ma"..v__.ﬁ =
o Suipeo] Jo Adtjod oy puru uy mno_uEuEm:Mu eso ._Mcw;ﬁ hohﬂ_ww.w i _uﬁ._m cm_ v
20edal 10012 PNOM J9SI! J9ALI Sy 18 AN[IqEqO3 18UI0 I
w_.h_uumwﬁ o_ﬁ coz%whw.“ Suaey [eusewr o) soejdal S oad&ﬂcﬂuﬁ“ honwgwww _Hw ﬂn__.w
Aupiqissod a3 ul AB] uONN|OS SIY} 03 UCHR(QO SNOLISS
w.m_:_wmo..__%?ﬁ?c o SuIp[Ing pue [eudEW SulAowal £q AldEagD oWl (M J[EIP cﬂun
9.&: Enom szohn_ 21OYs [1J0U,, 3} 1B} MIIA I} passaadxad uasualLs "IN ....wm "
" *210J2q SE SWES 2} 2q pjnom Aepoj 0loyd ;sioyine u_..: “
-1j0 s[qeiotpaidun pue SUTALIP pIey [is SMOLIEN U3 38 J9W SUONIPUOD 31y U] .waoom
d £q p213402 219m sa[id 3210U02
E Jo juswko]dwa 3y} 10 S3N[eA01 PIA[OATT IIGM SIUE! 9
passansaid Jo sadA) QWOS ey} SEAM SOMUOUCS PIjRle Yorym juiod .WMHM&MW qzm%n_ﬁg
[qns I9A3U SeM ‘9103 932I2U02
umo 310J2121) P[NOJ pUE SUONIPUOd SUTALIP 03 PARIq
vuu._w.ﬂ“ﬂw o_._.mboEmc “J1un [eINIONS 3y} puB ,, syIom Arerodwsy,, 108) E.mqm_.... nw.muww_wk wm
03 pey _.._uEa un sy Yarym u afid eiqures) oy 9x1f oid jo adA3 © 9sn 03 JuLms .
sem 1 ,_._,_,wov fem ay) uo pajenauad oq 03 PeY [EURIEW piey AIaA Jo Jafe| € mm: __.”uwm., :
*pap1easip 3q 01 PEY YoIym [euayew papjaik Jou 3)id oy paSeurep Japiou 3un i o_..r
SE paJ0ods [12US [2015 B SISED 959U} U] PUE AIEsS00U seam [BUI] $$20x%3 Jo Sumnd o_m 1
-U0D 10U SEA [9A9] [BUY 3} PUE [ESTJ3I JO 19§ [[EWS € 0} UIALIP 23am sa[id Bu:@ﬁ o Wm ﬁnu
*SIOUBISWNOIIO YONS UL [BITIOU0II PUE J[qEIIns seam 9[1d [[2gs 913I0U0D pIssan " oﬂo ’
poinoaq oy _.uoon 10U PIP [9A3] B 0} USALIP 24 03 9[1d UONOM] ¥ "SI010E] JAI0 § gﬂaa ¥
23] 3snuw 3nq 3j 3ad 3500 B Jo uonsenb e Aduns n%an SBAM omwn ._m“:%ﬁdnmhnw%m& e mﬁ J
33 nom oy uasua1eg IW £q nd suonssnb 943 03 SUl
wEppImpIERea m.—_._o_mmnommv 211 03 SI0INQLIUOD snoleaA £q spew mﬁmsuh
oaneroadde a1 10§ SYUEY) 1Y ss21dxa 0) paysia oY jeyy pres £|dax Ut Jajxed "M "L T

*A[[e1OTRUY 1Y2U3q P[noM JUL[d o)
OBJ U1 319M
d 153] 18 SEAs 1 UOTIEOY1oadS 91 03T U2)LIM 2q P[NOJ PUB 3|qISEd) }
ﬁ“Mmmwﬂﬂom; .“_du._goﬁoz *pay1oads se jIom oy 3an3 ()] »:Bcwﬂ%ﬁoﬂ Mwﬁ”:mﬂm
daiap ...&S.cm%mwmv eieind )] “Jopus) B aredaud 03 gorym uo si Feq T
w%cm%? msm. *3]qeonorIdun ses uoneogioads oty Jey) SpIOU0d uw_ﬁoww W o% :Mm wwo:uom.
- "Jo1je Jey) SWNSSE PINod Y APANBUIN[Y ‘SIUN PIjod SBAId
.“u_ .”,M,WM" V%:Mhé ay pue ‘ins 0 sao1d Ut Ind Isnw oY 31 £q opIqE 0} wonH“. bmww_.mog
[ : Op 0} JOJORIIUOD © SEM )
oy JI {uoneoy1ads 18N A134 B Y)m Paoe) UM Op 03 1 B
*sa8uep pue QM
nom SI01I2 [B20] [JEWS JBY) PRINSSE aq U} P[NOM JOOBIUOD YL

.wﬁw mcﬂ_muugvﬁh $90UERIS[0) UBSW PUE WNWIXEW ioq An1oads 03 9[qissod aq E:wmm _.H
uredy . ._._o:.uuc_uo% oy UTYILM Sem Ureaq paystuy oy 1t Sutpiaoad sjuswdas _E._m.;.u 1

._o. syi8ua| U1 uo syruN| 9500 A194 £f1oeds 03 Aressaceuun 9)inb wises pmom “QH wmmﬁ
*IN0OqE] puE UM Ul A[1S00 Sem Inq 2[qednioeld 1qnop ou sem Ul 2LT o1 dn MW“WW
‘ut10j sAtsuadxa A|Supuodsaiiod pue Laeay & parnbal "ul - F 03 umop _._omxummv umE “%m.
*93UEI2[01 21 MOJ[BALS 1YSILL SUOJE UOTHIOISIP BUIP[oM TLIOJ [993S vou_o.,.., B U] cw o hu o
10 1j0] S *ul L F U9y 'UOIXAYIP 10] PIMO][E SEM JUTIOLIE SWIES 9] pue miEF n__r. ok

Hﬂauum?ca& ylomuwoyoqn J1 “ul $F Jo sy 9500 A194 o3 Bunjioads ui Buiae mﬁ.

pue souereadde jo suonERIpISUOD AQ PIOUINPUI M SIOMINE A 1QnOp ON  “8§1
) L sium jsesaud 2y Joj pay1oeds s0ueId]0) owiw

d pinoa sioqine oui J1 L

o) uo s1ySnoy) puoses pey pey Al ISI9UM 9IEIS 9SEI| .
%mq_tew v_m.ws 9101 (ponw] s1seutsug 00 P Aeamyielg) 3BpHysd “H *D TN

wrmarTeny g res s ‘HTHAL ‘A0andd SAOMYYN THL NO NOISSNOSId (oAl




'PASEAINAP 21AIDUOD 3] UF I3jem 991) P
ST pasealout sasso] daad pue ‘ooeyd 003 98pLq 94} JO 1IN0 FuLLIp 35918215 9y UM poLsad
[ SBM SI) 0snedaq “Jauruns oy} SuLInp palnaoo PEY 31 Je13 9]qeUOSEAL SBA 31 JySnoy
9H 2undy [jews 124 e pawsaas Ajurenso 31 *paroadxe Aoy jeym JO Jrey noqe sem j1
1EY1 Uoissaudwi ay) pey oy ing ‘peq 10 pood SEA 31 1919y m LS J0U P[NOD puk 210§9q 31 JO
p4Eal 10U pry 9y ‘uleSy “oIndy Sunsazul ue sem ul § Jo Suiuopioysdosso oy -9g[
*WOIIIA0
29 PInoo wajqord oy saxmur Jo1p Sursn £q pue uoneIqiA J23ea1s 4q 93210000 oy Suroed
JO spoyiaur [njaues Aq JeY) 1ySnoy; o "o8EjURADE 33 YS1omIno Uey) 10w pP[noa ey
ssansard jo ssof Jo suug) m se8ejueApeSIp oARY S Aoy Inq [nyasn L12A a19m SYoBID
241 Buiso[d ur isisse 03 sasso| doad 941 3uisn ynoqe suonsadsns SUSIB]N JI ¢8I
'SQam a3 03
PapuOq 2134 s3[qed o) sa3pLIq Jay0 pue SMOLIEN] I Sealogm ‘J[asit §oop 98pLIq ot Jjo
Ajiuapuadapur paseoua Ajduis ajqen 241 PeY ‘S2U0 I3p[0 Yy A|uretad ‘sadpuq ueidjag oy
JO1soW eyl Ul 2dUIIBYIP B Sem 3101 ySnoye ‘$)0RID WOIJ 921) 219M ‘SPUBLS JO peaysur
saJim Juisn ‘sajdidunid Iepiuns uo wms[ag up 1nq sedpuq Luew o) ‘pies pey ystep J
SE 'pUT *$)oed 23eyuLiys ou pamoys WE2q 3591 o4, “[rews ayinb a1om A3y ‘your ue jo
HIPUESNOL1-UD) UBY] 2IOW JOU 219 SYOBID 953 JEIp PIesaq pinoys 1 Aeiuaproay “yoeld
Jo 3dAy Jepius v umoys 194 jou PEY JonpEIA [IuIsIouIure "UONEBULIO] XorId 3Y) 0
s1010e] A10INqINU0D 31am ‘5,07 o Ut ‘saunjesadwa; uns ySiy A19A pue ssamam ‘ssoutoL
SUL NG "pasiel stam uonosfqo ou ‘[nysseoons os 3utaq o1om Lo se pue jnois [eplojjoo
T 1l PILIEIS 311S Y] MOUIWOS J0q ‘s$200NS 18218 [ILm Weq 159) 9] UO pasn sem yargm
1U2U00 AIp Ala1e) JO XIW PajRIqIA B 95N 0} PIpuaiul 108y Ul pey A9y, “Xrw Yol Joyjel
241 put aumiesadwol y3iy L1ea ayy—iaded 94} Ul pauonuall Juo ay) seam 1Y 10jorj
1SNET 3 ‘YsieW I £q pastel ‘Bupfoeld pue eSeyuuys Jo uoysenb oy up  pgI
aendordde aq pinosm surepy I 4q pauonusur pury 2y jo 23puIq ' 219UyM
SAS 190 (U130 3uom 213y L "Sulppe}d o) Jo uoIssTwo o) UBl) 19319 umonns
[BNU3sSa 3y [easal pinoo Suippepd jeyy PaAOYS T2Igm 9JI T saouejsul AUBW asom
2424y asneoaq ‘uoneaynsnf sem a1ay1 JySnoy sy ‘9SIAIOUIO 31 PINI] 9ARY JOU pInOM pue
pa1e2nisiydos pue yioows sem yaigm 28puq e pajuea Lot pres A21tugap aunb sjusrpo
241 1841 10wy oyl woly wede 9N “sjeued [eamonus-uou iim 91e1029p 0] Suoim Sem
ey pue ainionns oy ssaidxa 03 1ydno suo e pIes peq oym ‘, mo1Ay [eInjoalyary,,
241 Jo aaneiuasadar e yiim pajeuiSiio pey 3 PAWLIaOUOD seA 21 SE I8 SE PUE *210)9q Juaw
-ndJe siy pey pey sy “spaued ou3 jo uonsenb ayy pauonuaw pey suley JN €81
PWOIA0 U2q pey Lnougp
STYL IBQ1 319] 24 05 19113q UAD USRq peq sqof 1usnbasqns pue ‘smoLieN 18 s9[qes Auewr
PE3.U12 01 2ABY 10U pIp £33 ‘[ 121]e ‘Osneseq $usad [euy ay3 ut paynsnl oq 1ySiw uewp
uSisap jo uonedldwod a1y ur A&3uow 230U 3503 U2)JO p[No9 11 pue papunos 31 se 9praoid
01 Ase2 05 jJou sem 11 1nq Suly) poos 19a B seA $2]qe0 BNX? jo uoisiaoad oy  “zg[
"U3SUSLIOG JAT PALIOJWOD OS[8 PRY 11 Paadl|aq 2y SE ‘g
PUIOJWOD pEY 11 puE ‘SIY1 IN0qE UmOuy pey oy 0§ "SJUSWMDO0P 2Y3 Ul paulBwWwal suoy 7g
Jo 21ndy ay1 ySnoye ‘iJuans D[ISUI] JI3Y) PIsealdul A3Y) pue sI2Imdejnuew Y Yim
SIY1 passnosIp pey f  |[ews JayIed o1om sulgIew JBY3 pazi[eal pey 2y 3sneosq ‘Suo) ¢
O1 21LWA(N pUBaS 9Y1 JO asealout oy ul Wed awos 8uiaey 03 s$9jU0d 01 peyY 2 181
“o1enbape A1ospiad sem A1ages jo Jo0108) 2
ua ‘auop pey Apuanbasqns pue op pnom Areustou &3y se pauLiojiad sedesoyoue ayy
udym I1nq 'pa1dadxd uaaq pey se Y31y se jou sem ‘sjaiieq A Yim sa[qno [ea1dinjjerow
JO asneadq ‘smoseN 1E pauteiqo Aijiqeral Jo 32189p 3 1u240 3Y) U] *a8eloyoue ay) Jo
Anfigeral jo 9218ap ot uo 1uopuadop sem siyy, Buissalys uo £12jes Jo J0108) 1ULIDY NS
ut pauochiuow pey udsudleg J  ‘uoneue|dxa | B aunbaz pip spew syutod a4y 1nq
* 21212000 PadI0juIal 10 [321s Ul SutuSisop Usgm Uel 310W JayIel 919.19U00 passaaisald u
SuIugisap usym U0 9YLIS 01 PawIos Y2lm I5easip e sem iYL “[o91s Suissansaud oy jo
110 yanil 00) 123 03 A1 0] Isimun sem 11 IB) UIsUALLS JIA Yilm paaude osje °H 081
NMOWIP Jayred 5q pnod yoiym *,, spremyoeq,, 1ing
fu1aq a19m sSuiy) swos JEY) pUnOoj pey 3y asnedsq '|ing oq PINOYs s3utys yaiym ut siapio

YA YITVHLSAV NYIL1SIM ‘HL¥Ed ‘80ATHE SMONYVN GHL NO NOISSNosIa

snouUeA 2 L[[njored 210w IaQjel Aj10eds 03 A pnos pue poqiaw nomuuo._...o_ a1 mwwaauw%_w
INOQE [NJo1Ed 2U0W 10] B 2q P{NOM 3 2Ininj 313 Ul 18] mou Les AJuo pjnod nmo sk
-IJUB U39q 10U pey YdIym suonipuod Aeioduia) JOj UONE[MO[ED U] SWI[q0J u. 2q
¥ 395 1ng ‘mala Jo julod §,J019B1U0D Y} WOIJ I[QRUOSEA [T SBm ﬁ_aﬂ vﬂm”wo_.m
suonesado Jo souanbas juasayip AIsA B JUaA9 2} UI INQ pamO[[0] 29 pMm Buom o
»u_._w yoiym suonesado jo souanbas B jno payiom Suiaey jo walqold I Yim oﬂ . m: )
s19uJ1Sap 23 JeY) OS Yonw os ‘pey 31 paepu] “suoneiado m_._.oru.., Jo souspu . «_u_._m EE
aAed _.homﬂu_._bwnon. Jo poiow sanew[e sy jeq Alremonted ‘siujod Jo Jequm ol 1
s paside A[edmua 9y pue Junsaiaur AI9A 219M SUONNQLIIUOD §,UISTAUSS ..-E.uno L
’ *paonpai 2q A[qeqoid pnom 2un3g s souanadxs ISYUNY T bk u.ﬁm
pUE DTSI[E31 29U 9q O} UMOYS SEM ‘%40 ‘Ua3{E] SSO[ JO on[eA oI} pue Lem Jeq) mo_...._ il s
o vu.cu.zmc 2AIND YL |11 INOQE MOWY JOU PIP [391s o} A[qewmsaid oﬂ._ﬁonuu = um.&
Aoreunyo) Inq ‘orunireSo] 99 01 2NUNIUOD ISNW 31 JBY) ABS PINOM mnu_um._uﬁ. _wm. s
0s “oiunyireSof sem 911 531 Jo wed A[Jed Ue JOJ 9AIND 9} 1BY) pIWRS ]} pue .._onuWE
mco:.m_onw.:xu onuyjue3of ynoqe ised oY) UT TOISSNOSIP gu_._n.H 029q pey c.JMMw o
bowuﬂm:um B U] JO Pouajiel MOU Sem SAIND 1) osnedeq ‘BuiSeinosud A1 . ﬁ.
ysnoyy .ua pue uonexe[ad jo pouad Jea 9AY SU3 PAUONUSLT PRy SSOY J0ssAJ0Id  “8L

It "0Iq
T ON Y235

sajdue enbaupn E

| "ON 421375

sajduc |enb3
133y [enb3

T/...l au)j y3desed o1 %EBZ\

18I o) el J913q
0 pUO0?S 21 pUE ‘sa8pLIq OM] SABY O] JUSI[O B JOJ SEM UONN[OS A[UO Y],
.omucmm.. w% oo%b w.:u dn Bﬁ_.__um 0] ySnoud A[91BINoOB 9PBW 99 10U p[nod A3y Em. ﬂwwvws
u_ﬂwm [lews oyew pinod suQ ‘sueds Suo] Yim s8pUq ouEuaMoo Jo uo:uo:% ok n”w
u1 wa[qoad 3 noLgip 194 B S SIYL, “JOpIo Jey) jo ueds e .:o UIAI 2 Emtonnnouﬁ : w i
-03110U SEM SIY1 9AIND 2ARISUAS K194 YY) JO IsNERq pue ‘yuiod eyl 18 ﬁ:.__u m_wE M ._o
® sem 21311 SSI[AYMAAIN  "91240u02 (iSuans ySIy 243 WO} pauleiqo M>82 el .“_v.
vorodoad y3iy oY1 WoJj pajnsal pey UCHIPUOD J[qRINOAR) SIYL, “1Y3u %uwxu . p
.n..&o 941 uo suo 2 pue uoisod 1231100 §11 JO Ul T UIILM MOU SEM JUIO m.c.mdo.,_m.w_m_h“
{paLIIOMm AJUTELISD SBA PUB IT US3S PRY O "PalLIOMm A124 U29q um,é: mH g
164 e ukds 18y} Buisas ApogqAue pue ‘ueds anud BYI YIM _uo_uuo._ adam uﬁom =i} _Cuh_ s
oy uBYl JOYBIY Ul £ Sem JIAD[IIUED JUO W) SUO JB JOB) Ul pue n.._un_Eau .._2 nmo.m_a
20U2IYIP |ews K124 B sem 2191 2oe]d JyBil 2 ul 31 123 0) 1eY) Os ispiemdn 'ul __.NE_uo :
-a1d Aq ._u_._m PEO| pE2p Jopun °ul ¢Z sem 93pLIqQ 91 JO SPIBMUMOP UOIXIYIp Eomw ? mm
o241 1By pazijead 2q Isnw )] 399000 K[esioard puny siyl jo 98puq M Jjo m?ﬂh_o :.ﬁ_._ :
0} 3[NoWIp A[PWIX2 Sem 11 1B 10B) 211 INQq ssaUey o1 LJUO Jou sem Ajjnoyjip Ewcn u.—“_._.
181 05 ‘uoisuadsns Aresodway jo juiod ) sea Yaid 31 150] 2AIND AN Eo:.ﬁm _udm 4L
-ed 9|ppiw §)1 $S010€ JeY K124 seam 11 Inq pieoq Sulmelp syl uo o?.:.u b&ﬁma .w” oS
[enuso oy, ‘sejoqeted arenbs 0} Jeau 2lam (I pue g sueds sealoym ‘eoq 1q

VITVHLSNY NYIL1SEam ‘HL¥ad ‘0ANE SMOWUVN FHL NO NOISSNOSIa vTI




(1961 "1dag) 901-¢8 *dd ‘0z *[oA ‘SIBU "Ald wisu] "201g |

a1 uo pase)d sea ‘AUE JT ‘1502 BIIX? 1BUM SEM UONSIND 91 JO IS IO YL €6
‘uonsanb siy) uo sGUIP|ING UIPOW JO $131dNID0 JO SMIIA DU} SWOI[IM P|NoMm SIOINY AL,
¢ douasqe J1sy) uo soe|d 9y pjnom snjea jeym pue Sulp|ing SY1 Jo JIsn Y1 O3 INed
SULIM[OY 3S3Y) PIP 92UDIUIAUOOUT Yonw moy ‘sem uonsanb oy -Aressaoou AnoLns
SULLIN|OD |BLWIAIUL 2521 24am AJadeld L1294 124 pue *U0I}9s-5S01 JISY) Ul SUWM|OD [eLId)ul
2JOW 1o 2u0 pey ‘UONINIISU0D Japum JO Sunsixa JaYe ‘s3ulp|ing IS [[B A[TEIN
syded Jea £a10)s-nnwu—AJIusoal slow—pue sa0jo ‘s[eiidsoy ‘sjooyss  papnjoul
SIYL 1) 0S 01 Op Jo— ream [ewlaxa 931soddo o) pue [[em [BUISIX? 31 UIIMIIQ DUEISIP
P—yipim B pey sduipying Lau0is-njnw jo Ajuofew jseA 2], UWM[OD [EUIUL O}
JO 1BY) SEM SIUSLILLIOD WOJ[aM P[NOM SIOYINY ) YaIym uo jutod puodes 3y, °Z6
mq uagm 3
duisn pue Sutppng e Sutuueld jo swajqoid Syl M PILIIIUOD 219M OYm 9501} WOIY
Aljeroadsa “1oafgns siyy uo s1ayeads JO smalA SU) Iwooam Aldemonded pnom sioyiny
oyl cuonedydde [esisAlun 210W juBLem JYSnu aumng Yl 10j Apqrxay jo Asoay
SiY1 INq ‘suOsSEal WIS)-LIOYS 2I0W JOJ JULI[D 93 Jo juswannbar swuid e sem Suip[ing
pieog sen ssweyl YuUoON o ut Liqixsg oyl -o[qissod se Sutuueld jo Aipqreey
yonw se ufissp oy ul ojelodioour o) sem wejqold siy) 01 uonnjos Ao YL ‘[6
sty uely pousd Js3uo] B putwr Ul Ieaq pInoys Joudisap
JuIp[ing oY1 I "1S2I121UT STY JO JUIXI SYI Sem Jey) ‘sreak Og 10 Qf Joj K[LIojdRjSIES
uoldunNy pjnom 3uIp(ing e JI pUB ‘SaINjUD UBY) J3YIed SOPEISP Ul UONEZIJJOWE JO SULID)
ul payjel Jaueuy Y 1Byl oy sem 3] (pouad jey) wr 98ueyd pnom Suip[ing 1Y)
JO 9sn 3yl moy 101patd PInod oypy  'STBSK pIIpuny [eloAds JO 9J1] [eINIOnnS paroadxs
ue pey sJuipjing UJBPOJA  “2IMINJ JUBISIP Y1 Ul SJUBYD p[NOm SN IO SSAUISNQ SIY
Jo woned sy moy 101pasd pnoo Suipjing ® JO Jasn ou ‘plaom Y1 U [[Im 152q U1 YIm
‘05 USAY  "199W 01 pey 31 YoIym SjuIWaInbal a1y 359q mouy 03 1y3no oym Suiping
a1 asn 01 pey oym uossad oY) seam 11 Inq ‘swajqold 11911 pue sjusld Ja1o pue s193(01d
19410 Jo 2oudpiadxa SIY Uilm JUIX? Uleled ® 03 djay pinos odydse syl “Suipqing
Y1 Jo Jaumo 3yl AQ auloq =2q 01 pey Anjiqisuodsal jessd L19A B JaneW SIYI U] 06
"380 U 1uatuaau0d paaoid Suipping a3 Jayiaym o Lja81e] papuadap Sulpying
¢ JO 2Injiej JO s$5900ns 9Y) ‘19949 |ensiA Iy} woJj Wedy "sANNOPIP 2[qBIUNOULINS
-ul juasasd Jou pIp YoIym SIBW SUnNOI 3iaa AqeInp pue Aupqels jo swejqoid
SAEPEMON 'Posn 9q pinoys Suip[ing UWIPpOW B MOY Pauladuod ISIY YL ‘68
*uoIsSNOSIP A[9Al] SWOS 21e3NSUT PINOM YoIys pue
#0]10J pInom siaquaw padoy oy yaigm 1y3noy) jo saul] om3 10 2UO BJIPUI O] PALIIJ
-ud oy c1aded ay) ut sem jeym Suneadal ul swn ou 9ySEM PINOM SY PUR UOISSTOSIP
a1 seam Sunoaw 2y jo asodind urews ay Jey) pres ‘Jaded 9y Suronponul ‘pedday Jpy

uoISSnISIq

"TDTIN'Y “9S'd ‘pismsolqog uep
pus
DT 9S8 ‘Ned3a] sawep 29[y
&q
Lweyn, ‘pivog Sen SIWEL], [)I0N] ) J0J sestuiaad AMaN

989 "ON Jadeg

LZ1 WVHINA '0¥vOd SVD STWVHL HLYON HHL 404 SISTNTYd MAN NO NOISSNOSId

-ueds 1] 000°[ 1940 [[3M
biuysa yons yim
0 saSpLIq 21212U00 JO UONDILISUOD [EI[WOUOR I} MO[[E P[NOA SanD!
wvaE w_omung passalisald siun 3s1931d 2I0W UIAJ pue uonoediod 1918343 IAIIYDE 0}
papsau 2q P[NO SP|NOL JAIABY UAD JEY) OS STEDA maj 1XaU 3Y) _._m%oB:ou 2q []am ._n_%ms
: el “Joaamoy ‘yno pajutod piogin IW
53pLIq SMOMEN UO pasn $3ssans Ay} Je q pa g e e
iy uo3 3yl JI
2WM 341 SEM 1BY] USY) ‘PIXE[2] 9q P[NOI SIIUERIIO1 ) JT PUE 1331100 SEM 1019TA
.vo.:um Japua1 ayy Suunp 13ouSug Ayl 01 SIY) NS pInoys Ay Uyl o_pau:ummnEm h_wﬂ._
2J9M SPOUEJS[O) UIRLIID JBY) PAA3L(aq oY J[ "PRYIads’se sun W Suronpol ho._._s e
PINOYS J030BIIUOD AU} JBY) SEM uonsanb s,23puued JN 01 Jamsue ojdwis ayL ‘p6l
*15puS) SIY Ul 31 JOJ PAMO[[E 10U PEY Oy JOJOED
005 © SSELIEQUIS PINOM 1509 SIY) Ing  “sueds 3uoj J2A0 uononpal-ydem ul qu.__Sno
S2IWOUO0Da oY) AQ J9SPO UBL) 2IOW SBA SPINOW Y2NS JO 1509 [euonippe YL ‘€6l
) -21230u02 Ajenb ySiy 19edWwOod 0} pasinbar uOnEIGIA
I SUO0J JNQ F0UEBIS|0} SIYY
£A®aY oY) PUEISYIIM 01 PApaau OS[E sem 13Uans 943 18yl paiapt .
2A91loE 0] AIBSSO09U 2Iam SP[NOW 2pEW [[34 4snqol jeqy paISe pIoyln JN .NE
' *spnows Joquiy Sutsn ‘[eandeid 219 SROURIIO) asap 1ey) punoj sem 1] 161
S ‘paonpai sea Anousip sy siun g Suoed Ul .:muE
sjun uemlaq Sundoo "ul ¢ 0}
-jsnfpe [njares Aq 1nq 23uey doj o jo 9pIsiapun 33 1B i
dn jo sdats jo Anpiqissod 2y ul 1[nsau pIp UOLIEXE[I syl ‘ul §F e paurewad Bnﬁuhoa
$S2UNOIYI 21 18Y) INQ "Ul O— pue Ul £+ 01 °ur §F woyj 30UEIS|0] UOISUIWIP __Eu.>o i)
Xejal vm p sJauBisap 9y} Jey} 8 pinomay‘Lg § 01 urede J3j21 p[nom afpuued JW JI 061
. ) N0 SULIAAI[IIUBD UM Aenonaed ysnoua 1[noyIp
2IoM UOIYA ‘98pLIq MIYS [EULIOU B JO 950U JO 553X Ul Jej suopedljdwod m:t.oz_._ﬁ
U1 10981)U03 ) SA[OAUT P[NOM 1JJOS ) JO , Buidres,, oy3 ey} WRS pinom Il ‘681
’ “UOIIONIISUOI pue US|Sop AJidus 10E] Ul pIp M3XS 3} s m.c_m_won
w pasodoid s,dnay I mOY puEIsispun 10U pMod pIoYIo IN mng ‘g
g v “Jua1pp 9y Yim |diound ul pasufe usaq pey
s JoAl
uSisap mays Areurwraid SIoying Ayl 191J8 SUOP Sea SIUL PoWIE[AT UM SHUEQ J9A!
o.._“._ swﬁav_o“ sull 9y} mcm.._u:m £Q POASIYOE SEBM MINS Ul UONONP3I 3y pue 5561 ﬁo.won
_uoc:n_.n se A[1oex2 2Jom 1]inq se speod pue 38puq YL PISP 12 Y1 1Yy .:6 |
PEOL S} UT 9pewW 31am SIJuBYD JB) Suiwmsse ul Y3 jou sem dury 240 JA L8

VITVHLSOY N¥ILSIA ‘HL¥dd ‘IDAnd SMOYYN HHL NO NOISSNOSIa 971




ATTACHMENT 6

OFFICIAL OPENING BOOKLET




gy TR - et o e T S

PoV o B VN N A En R







SHUOM UO4 UILSINIKW
LHOJASNVHL HO4d UALSINIIN I

1 DD IS 1 d D e

v X

VIIVULSAV NHALSAM 40 UAIWAHI

A | e /N




2RpLg AN ssodor daup oy djdwos Gae g ey

._-:.__Emnm.- L.V_Lnﬂ_”.w .__..f. .m.v:.-:;../m— i—m w.;

L..u_um._mu .L.{rc._.:az ..::_ jO wm:_:.::- _:_.:—:w _::_ .—3__:_»._ jO .f_m:m__.b.:__d

D D) COATDY YWD eupaes sopteyn) atg
i RI[RIISY UIOISOA\ JO JOULAA04) ) ADUQ[[DOXT] SII[  ssaappy

ﬁ__s.:._;_:/.. ——;_‘Z_.;_t.w/ .*C ._..._—:.v.\_a— ._.{..w_.—d _.—,:_n._m ._: .:C: u:—r—» utﬁu.——-__/._

ﬂ.——ﬁ..;m:(,
UIDT5D A\ ..r,—:zum— utey jo JOUOTSSIIOT) _.—T:r.w; hﬂ—.._mﬂﬁ— _ e AN "mm_..u._—u__/_

e g0l LV 6561 THHAWAAON W eI

AUOWIID))
Jo
ONINIJO TVIDI440 THL JOPIQ |

HLYId "HOdIdd SAOYYVN HHL A0

& 5 o




Y4OM 31 udym jeyl pue ‘Aemasneo 91 eBIA 9noI pajderjord pue SNoIpal
1sard oyl jo narp wr epueweig pue YIag U39MI3q UOTIEOTUNTITIOD
Jo owp e, 9praoad 01 paSpuq aq pnoys smorxe) ayi eyl paiedoape
oYM [101B1A ,, "Ju9pu0dsaiiod e woly 19119] B Aq I91¥[ JIUOW B PIMO[[0]
SPM SIU1 puE smolreN 941 1e a3puq e Funonnisuod 10§ LAIquaisep a1 uo
Funuawwoo Lsman %:mﬂ ,, yuasaxd a3 Jo uuniaioy a1  ‘roxmbuy ML .,
‘1adedsmau Apypam oy3 ur poaieadde spuie ue ‘6¥81 ‘Toquuardag ug
"€P8T ur palajduwoo a1am sISpuq Aemasner)
181y oY1 se 90IAI9s s1ead moy e 19ye Junerado poasesd Ay oy ‘ress
-moy  “Axray oty Jo asu oy Aq paualioys A[qeIapisuod sem Yorym safrux
U3aYS19 AWOS JO FOURISIP [I07 B "PIOJP[INS) BIA UA9q PEY SIdATY Juruuer)
puv uEMg oyl jo Joudenyuod oyl Julapioq edIE Yl PUE YlIJ UIIMIA]
[2ABI} pUE[ 10} PIMO[[OF 9InOX Y], “eZIF ‘I JO 100J Yl 01 SAYI[E
W0 WOIy paysi[qe1ss sem ALId) ® Udym Hgg[ Se A[Ied Se pazI[ensia IIom
SI9ALY Suluue) pue weMg 9yl UIMIIQ BIIE PITL[OSI uayl Y1 0} SIUIW
-eAow odsueny Sunelnoey 10§ 911 sMoLIeN 93 Jo sA[erIuaod oy I,
‘Aep quasaxd o3 031 pastasaxd usaq sey goIgM In3onIls auols vnbsarnjord e
Aq paoepdor sem [ reurSuo oy ‘reak 3uIMO[[0] Y1 U] ‘[ Y1 paqqol
- pue payaeiie aquy 1aary Kerinyy o3 oy saAnieu jo dnoid e “pegr uf
"JUSWIA[1I9S IIATY UBMG Yl JO
HWIYsIgelsa oyl 1935 s1eak anog isnf ‘gegr ur pajadwos sem o31s siypy 1€ ; §
S 381y s uojudyg  ‘s[earsd Swipuus 10§ [ B jo wenoniisuos a1 Ioj 7 L o RS
UOIWIYG JouIdy wWelIy\ Aq uesoyd A[[eUISLIO 931 Y} SEM BIIE SIYO[RY .
o g-3utod [N Y1 ‘98pLIq a1 Jo IUSUIINGE UIIYINOS 9L 1Y  BI[RIISDY
UI21S3 A\ JO UOTIPEI} [ED1I03S1Y 9y} Ul doueisodwr awos Jo vale ue os[e EVH—“\

OIYM BUTIIAS DIUADS IAIIDRIIIE UB UL PIIS ST A9ATYI SMOHYVN TH

LY

* ot MOINIIJ [eILIOIST

adpuq 3y) Jo juawinge
wiaynos ayl e (W PIO IYL




"juswdopaap juadar jo Kuo ST YOIgM UO0IONIISUOO Jo wnipawr
B "91210U02 poassarisoxrd jo weysds arnjonnsiadns I9pU3[s B wul
uS1sop [eanjonys jo worrdaouoo 1893%] 9y} satpoquie yorym a8puq
¥ YiIm poplaoid waaq mou sey ajeig supy 181 SI smolre) oy
FuiBpuq ur Lefop s jo 1093 [eIoyauaq e—, 1Ie1S Y1 9 p[nNom
a8puq e wn%::a jo 1red MOIPYIP ISOW Y3 IBYI U 01 PIUIIIS
sempe sey 1] | —ieqy Aspqouag 119qoy jo Suikes oy orenyue;s
-qus 01 1eadde pnom marasxd [BOMOISTY STl O[IyA\ ‘[T T\
PHOA\ 193je [aun poajeniudad 2101u0d Jurqiou ‘smoirey a1
Suidpuq ur gpgy 1e9k oy vouwrs umoys 1sarajur ay1 ajdsa(y

"93B1 p[noys SuIssoxd siy1 wioj jeyMm 0] se UOI}BEPUIUIM0IIT B
oyew 03 paredaxd jou sem WInq , IDATY UBMG 31 JO SOPIS qioq
Furyury 105 Lyrunizoddo Lressaoou pue [einjeu e spiope uorpsod
SIY1 1eYy3 ,, paisaddns uorsstuuwron oy SMOLIEN 91 1B I9ATY UBMG
oyl Surssoxd jo Aypqissod °y1 01 piedor ity pessnosip drom
1AL 913 §S0I0€ 39[IN0 O] PANIRUIAI[E Uk 10] syesodoxd ‘0861 W
uoIssTwwoy) Furuuey umof, uelrodontapy oay1 Aq ponsst 310dox

e up L3 oy 01 Swissord oAl 1a1p e Sunesoape ur sieaf
943 I9A0 [E00A 3SOW UG peY YIBJ YINOg jo sjuapISay|

‘PaA[eys sem uepd ay3 os
2Inonus e yons 105 ajeudordde se papaeSox jou sem ouIn 9y} “19A9
-MOH ‘ueds Suims [enjued ® jo sueowr £q popraozd oq 031 sem
uonedmeu ySnorqy pue vinjonis o8puq ‘woaup opd ‘zoquun
e 10y papraoxd uSsop oyy, ‘[og ur SMOLIEN] 9y1 3B 93puq ®
10y werd yoleys e poaredoxd jusunpaeda(] syzop oyqng oy,

. A1uTe1190 ® sowpe  se SMOIIB\] 9}
1€ 1[Inq Surq 23puq e jo Aypqissod 931 01 paiIdfar JuIoJ ([T 1®
Ayradoad JO 9[es a3 103 ‘cegT ‘19q010() Surnp . UBI[BIISNY 150 A\
°4L ,, UI JUIUIISIII9APE UE pUE , JUIOWAIT) , 0] padueyd 1aje|
SeM suapied oy jo owrew oyy -axjued Suneoq pue Juiqqers
‘oruord aArorIIE UE SE papreSox sem wore oY1 “JuIog [Ty e paysy|
“qB1s9 9I19M suapied pue [PIOJ eI[Y oY1 usyM ‘s0881 21 £g

¢ SYIOM 9ATIO9JOp pUE WIOOIYSNUL ST 10
payoeoxdax (Apsnl os) 103uof ou aq Aewr Luoj0d 1o jey3 [o13u0d
[euoissajord 1adoxd iopun qnd 9q PpP[noys 31, udyelIApuUN SEM

i1
-hzwzh&. SMOLIEN 3Y) $5012 03 '[og] uy juawiedaq syiop onqng
mmﬂ\hu&_ V‘D_ﬁwn Yl £q paulsap ‘speos yowosdde Pue adpuq saquryy pasodoad Jo ajyoid pue uejg
. v
qg S\ ENYIEC .02 J00ra0 I WITWIL | [Of 780199 ..u?in||~|‘ SNYJE .01 790/99 aFNd ¥ITMiL
- —
- N A
- R 1 _ i
..“vt e ﬂ. b :
nu.ﬂ_._huunnmtﬂu = = OTN FOYES
- SSe . tHLNOS ;
//
\
||l"1".__\ \ * =
_— X i
|!l..’|r_.. ___\n > I_il\“ll\l\.‘lu
v T m
; | : ) Avm-gvow a1 | Avm-gvoa ¥ HLXId HUNOS WOU4
e 3 i | n L
| —— |-L.,.|I.I_,||
= \.Ill.ln| v, ..
\ /
Mg T
\\




suonsaddng  *Aemasne) mou a1 jo Jurppng o3 ur pardnooo
A[MJ 9I9M $20IN083X suowreda( oyl se pouodisod sem
waloxd aq1 Inq gg61-Lp6T powad oyi ur juounireda(y
speoy] urepy ay3 Aq paredaxd axom smoire) ay3 1€ 28puq

e xop suefd yoleys pue GLYOdIY AUVNIWITIY

juawpredag speoy
UTE 343 10) 9561 uf Ijd 3593 ® Supapqg

° c c ISPLIG YY) Suruue|J

juawjeasy speos yodreoddde puwe 3dpuq ayy jo ueid vy




'9561 ‘[udy w jouiqe) 4q
poaoidde pue sjuelnsuo)) oyl Aq poirmqgns sem juwaurireda(y
oq1 Aq paisaddns se sueds oay jo eamjonns juedepe ‘opuals e
103 papraoxd yorgm o3puq 91910u00 passexysaxd 10§ ufisop oy,
*23puq o1 jo wononIISUOd 9y} 10§ sue[d paqrersp pue udisap o3
aredozd 01 peuorssrurmiod s1om pue 30afoxd ofpug smoirey om
03 sjuel[usuo)) pajurodde 910m WOPUOT JO SIGUIIEJ PUE [[PSUNEBIY
‘SG6T ‘Toquardag uy  “y'g) oy pue adoiny wr eouwiSuy 28pug
simuniedo oy1 Aq spew arom suoneSuseawr ‘syusmormbar
uJIsop puUE SUOTIIPUOD UOLEPUNOJ I[MOIFIP Y3 03 AN(] ‘9318 OTUIIS
91 JO SONAYISIE Yl YIM dzIuowirey 01 Iopio ur yiSus] wnw
-Ixew jo sueds 1apuays 10y apraoxd pinoys uSisop 23puq ay3 1BY3
paoaide sem 1 pue juejlnsuo)) 1LYl pue jusurireda(] Sutuueg
uMoJ, 3yl pue 1a3yory [edouug sylop oqng oYl YIm won
-BIO(E[[00 I50[0 Ul payiom pey jwswiredd(] speoy urepy oy

"PIOTWIWWOD 9I9M JIOM UOTIBWIE[IAI pue
SUOTIPUOD UOnEpuUNoy jo Julioq 1593 pue smoire) oY1 jo JwmSpuq
o3 10y juounaeda(] speoy UIE]y 9Yl JO SUOHEPULWIWIOddI Iy}
posoadde juomurssos aqr ‘pg6T “isnSny uy -Aousfin owos jo
I9]EW B 9I0JOIY3 SEM SMOLIEN 973 e 23puq ® Jo uoistaoxd oqy,
‘wonjenies Jurgorar 3sey oxom Aemydiy Suruuer pue sourjor
Aemasne)) o3 183 pue s1eak aAy ueyy sso[ ur pajquop uey)} 210w
pey AeMosnE]) oY1 UO OjeI} 1By} PI[EIAdI YOIgM G Ul pa1irm
-qus sem A9AIns oyjen; e jo surpuy oy3 uo peseq jrodexr y
"€G61 Ul IaUOISSTIIUIO)
PUE JUEl[NSU0)) FuUTUUR[ UMOJ, 3Y3 [IIM PIOSSNOSIP 9I9M I9ALL a1
Jo Surssoxd [EUOTIIppE UE 10§ m—mmomcum ‘worSaa uejrjodorjaw a1
10y owoyos Furuuerd uMol [BIdA0 oY1 YIm K3 9y} 03 Surssoro
OYJBI] MIU B 10§ mﬁmndﬂm 943} 93BUIPIO0-00 03 I3pio uy ‘pourad
siqy Suunp juounredo speoy wepy ay3 Aq poreSusoaun os[e
I2M 9IS SMOLIEN] 9} 01 I9ALL 91 Jo SUISSOID IANNEUIAI[E U I0j

ydoibojoyd siadodsman v M—

23puq 3yq3 03
saoeoadde ayy Joj ssaiSoiad uy
HIOM UOTIEWE[IIY




» ( VM — s d A13s1adns
and wiqured jo uornoas wojjog ydoiforond siadodsmay y Al SIUnN wWeaq aInjanag ;
A3 105 oddns fierodwa) e se Jurdeys apd saquiny Ayl jo uoryzarg

UB $G6T 20urs Surpassord uas ey juswireda(r sioar
P PS61 ! p q pey d ™

pue sinoqrepy oy >‘Q U3ayelIIpun “yrom U0 BWR[DIY

"LS6T ‘Y2Iey qigT 9y1 wo U_WUIIA04) Iy} Aq

poidaooe pue sjueimsuor) a1 %a POpPUWIUWIO0I3I SeM ‘Yiag

Jo uwog pue ydnopy - [ Y¥m wonewosse ur JLewua(g jo
USSPPIN pue tuensuyy) Lq pPaluqns sem yorgm ‘000°S2€° 13
JOdpuar asomor ayg, ‘PA[[B2 w1 9rom  siapuay pue
9SHT A ur V'S’ 241 pue sdoany ‘wopZuryy paiup) oy
Ul PosnIdApe sem saom °1 Jo aamjeu ayy Suneorpur

H030e11U0) (03 LNIWIINNONNY AMVNINITIHA
"t SUIS9gg TOIIINIISUO))
® L

ydosbojoyd siag ndsman v M —

3dpuq a3 Jo UO[IINIISU0D ayy
‘als agy uo 'SSNJIsSIp ‘uog Pue gyinory
‘0 °r Jo ‘gAnory 'my uw pue ‘uas[aIN
PU® Tuenisuyy jo *(3ja) UISTIN 110 "I




fuaup 03 L1oyesedazd uwonysod ojup pasow Juraq and elquen

ue 03 pues jo srafe] Fur{popun ojur pnw sesio jo 199)

Q

()9 PWOS Ysnoly) woAup a13m sofid | eiquues) | oyp, -Asou

~ﬂou_ﬂ90 B ::3 huu.wﬁ:w;v E.m mMJUﬂm ._m :m.:m mwwum Twom.uﬂ.::.%o

MO[]oY ® jo 1s1sU0D “pasn 3siy sem adA) oyy areym eOLyYy Ul

3

A1071119) 23 1033e saqid . BlquIe<)  se 03 pairajax ‘sanid asay,

1C61 ..um:m:€ ur weAup sem ‘panroddns aie sjusunnge pue
stord 28puiq oy yorgm wo ‘sopd juwoueuwsad oy Jo 151y Ay,
LS61 Sunf giy 9yl wo paduwdwmrod armjoniis a8puq oy

103 jiomowely e se Furdeis opid roquny 2yl JOo UOIPNIISUOD

ndnibforoyd siadodsmay 'y p1—

Aupanp Joj pasn lawwey
doip uwol w3y yum Hused and wiquien




MIIA B SoImsus yomym aanjonays xord jo od4Ay wado uwe Surpia

-oxd ‘21910100 P22I0jur-ax jo suwmnjoo wummaw um_ﬂw:m.ﬂu oy

. seuxed deo ond a3 ‘rord yoeo IV 'sqes Sunarys iseoaxd
. 4q popunolms sem wIni ur Yorigm 93910u00 p2o1ojur-aa

3O qE[S Yo1q3 iy § © yiam paddeo wayy azom sopd ayy,

'S0 00%‘9 yo peoj pIsk Supses

Y} uf paxy2awls sjpun
[F301 © 9lepowrwiosde o3 poudisop safid zge jo sisismoo sxard o e o
TOALL 0M3 973 Jo qoRy  "239I0U00 padIOjuI-a1 1M pa[[y uayy

dm AoyJ, [aAe] 1arem MO[3q 1993 01T jo qadep oferaar

SPues)s Juyssaiysaizd Jupoyoue 10}

$¥201q jsedaig

pieg
Jupsed ayy up pajeso[
jueid Jupxrwr ajarouu)




18ud] wr afueyo o0y olp SUONIEPUNOJ Ayl 01 JATIB[AI jUaW
"9AOW 10y apewr 3q jsnw uoistaoxd suwn(oo 1a1d 9jvIpow
~193UL 9Y31 J® PUE PUS WIAYINOS 91 1 jeqyy Os pus wIaylIou
Yl ' PaXy,, ST 1] "399] OQ[‘T jO q8ua] [y su 1940
snonunuod A[eiioniys 9q 031 poudisap s1 whzuu:tmuwm:m ayy,
*95puq 23 Jo ax3ud 9y 1e "SUl § 33 | Suraq ‘sworjoas asayy jo
wom w0y uwnos soa Y1dop ayy £q pareorpur ST 2IM1dNI3S Y1 jo ssaurapuars oy,
"aIn3onnsiadns ayy ur sweaq [eurpnitduoy jo saur om3 saured

QUM [oes jo peay ayy, ‘ssApeswoyy siard a1 ydnouyy

SuorIdas adpuq
24l jo Jujjquiasse Jarssazdord pue paed durysedsaad Y] Jo maa y

aopjsod
03Ut payy duraq
v U0[I035 WeIq ISEddld

=

-
i |
it S g
0 ps r : =
Ry P y— _w.. -




sumn[oo
oyl Jo Sy 2y 03 [enba I31oweIp € 031 sedejins Jurreaq
19y} uo poutyoewr saje[d [9931s ssa[uIEls YIM popuaoxd oxe
SUUIM[0d 3Y3 jo saoey Jamol pue 1addn oy3 ‘osodind srqy og
"SI9[[01 I939wreIp 93xe] Se 30€ 0} suwn(od Jard oy1 Summoye Aq
s1a1d oY1 3B pue siaqo1 uo luouwinge YInos 3y} e pajepouwr
-wodoe st ‘sratd oyl e sjunowre I98S3] YIUM PUI WIAYINOS
oY1 e w:.ﬁnua.&nﬁ 10 wc.ﬂnwﬁoam se Iy soyour f¢ e

pa1BUI}S? Jw:w:o SIyJ], ‘suonieuea osinjeradwsl Jo asneodaq

ydoidojond siadvdsman "y m—

uog ¥ yinoyy ‘0 ‘r jo ‘yInory ‘A AW pue (SPE0Y ujely JO Iauojssiw
-wo)) yoeay £qIyg r AW ‘siaulded w [2sune| jo ‘weydurg Y I ‘(uijuoly 'L ‘p
W) SHIOA\ 10F I2ISTUIW uay3 Ayl ‘UIS]IIN P TURFISHUD JO 'UIS[IN 110 I 33 A3
wold “y1d3foad adpuq ayy 1o} Jqsuodsat uawr ayj Jo awos £q 3318 3y} jo uoppradsuj uy

JUIWINgE WIIYINos
J0 woyONIIsU0)

SUWnod pajejdurod
PUE JUIWAII0 UT~AT
uwnod Iafg

-

.E.,._ﬂ.. :

,_..
T R A
o s A0

]




sjtun aanjanajsiadns
adpuq syl Juryrun
10j suorjezado Juissailg

uo11das papuadsns
v Suriamol
alojaq uopsod
ui SHI0[q 10YyIUuy

Y1 U0 pa32313 pue pariodsuery aram ‘suoy ¢[ 03 dn Surgdram
‘Sjun Yo9p 31291000 [Enplalpul ayy ‘Sunses 101y Lnjued
Zuroniuoo pue yoery idjrodsueny ‘syoen [teiouow peay
-19A0 yum paddmba sem prek w::mmu.wnm ay1 ‘symauodwmod
93pLIq pue S[ELIAJRW JO JUSWIIAOW 971 91B[OR] O], "I9AU
91 jJO Mueq UWIdYINOS Y} UO I0JOBIIUOT) Iyl hﬂ patedaxd
piel Zuiseo oyl ur 3sedaxd azom mmE.ﬂ 3yl Jo ainjounns

-19dns <11 urt Tvmﬂ simun Em_wﬂ— 91210U0D ?wu,uc,*_um..uh ..u—.—hu

durssaiysard ol sopad
PaIeAR[3 urds 3JIUAD YT UM UOIIINIYSUOD Suninp MaItA |esouad y



yaom Sunseoerd ‘gggy ‘ounf Ag sI[qEd Aymunuod pauoisudl Aq pajum
orom Aoy ‘Suuomo I93Jy "2INONINS PIYSIUY Y3 UE [A9] 1y31q € e
Apuerodwa) pajdaId 2I19M sueds wu_uﬁvmmﬁm oyl ‘parvape °q 01 suonjerado
Surssaxis o3 I[qrUd O, “Suo[ 3993 QT YoB2 sueds papuadsns pua om1 pue
Suo[ 1993 ([ ueds popuadsns [eIIU0 U0 [HM s1ord 2I0ys pue IPAL 9Y}

19A0 FULIDAD[IIUED Suol 199F (LE Yoe? sueds urew 0M3] SE PaldAId SEM SHUN

weaq jo oul[ [oed ‘UoldaId EU[WE] 03 IPIO UT *A[eanjonais a3puq
UJ,._. oumﬂ._: u_m,n: dhvmm hU.P.mh QC-.H 13A0 ohﬂuvﬂhﬂmkunmﬂm Qaﬂu ﬁ.n suo} OOO»ON mo ydoifojoyd siadodsmay 'y M— 23pHq 3yl jo suwnjod Jajd agl yinoiyy majs v
wnurxewr e Jurgoeax ‘90103 uorssardwod Aaeay 989yl ST 1] ‘sIUM }23p Y3
uo pasodwr axom $3010§ uorssaxrdurod ‘speo| Sunyoel a3 jo 9sea[ar uo eyl
0s $Y00[( 91910u00 KAEdY IsUlEFEe PIIOYOUE dIIM puE PEO] paurmrajapaxd

e 01 mxmm_. ormespAy £q poyo31a11s WIY] AIIM SPUEBIIS I[ISUIY sq 9y g,

"sureaq 9yl jo
(oM 31 Jo SIPIs yloq uo Aqeotnowrwss pooe[d oImm [IsUA Y51y Jo SpueIls

Aq Ajpeanzonns pouro[ o1om pue UOIEOO[ ISALL 371 J¥ Sufeis Arerodwas

ueds papuadsns ® Jo sureaq
om1 Jo umop Suppe] L

3o sauyg




Supejins 0] 1o1id Mara }Iap ¥

'SWEI] IPISINO IYI JO I0EJ Y} UIIIOS YOIYM Sqe[s 3yl pue sKemioo]
I9AJ[IUED 37} ‘SIUIWINGE Y3 JO SIIBJ IPISINO Y] I0J S[ELIAIEW I[EIINS JO
uon09[3s oY1 pue anjonisiadns pue s1otd a3 jo Suruonirodoxd a3eorpep v £q
UOIIONIISUOD pUE USISOp 9yl UI PIAIIYOER WIAQ SBY 109[d SIy], ‘suorirod
-oxd [nyeoeid pue adeys ur Lyrduns qum ssowryd Hw.ﬁmﬁ:bm Surarquiod
Aq 211s o1 jo sorIPYIsAE o3 YIM spualq 28puq a3 o eouereadde ayy,

‘Bunysyy Lysuayur ySry 1oy apracad sdurey jusosazony pue spiepueis
Sunydy wnmurmunpe peradey ‘xepusps oyy -eSpuq oy jo Kempeo1 oy
uo paoe[d wayy sem jadred 93010u00 snourwnyiq e pue Surpensnjeq urew
oY1 pue sa0uay A3ajes Ayl JO UONONIISUOD Y] UI PISn 9IIM WUNIUTUN[E
posIpoue jo spuEg  ‘SjuAWINGE Y3 JO S[[BM IPIS Y} YIIM INO[0D UT PUI[q 01
au01s 9yrzirenb pue Juowad AyM Fursn 93010100 podIOFUT-21 WOI NS U1
PRIONIISU0d WAy} 2I9M SABMI00J POIGAI[UED Y], ‘GGG ‘QUn[ popud
1204 o3 Juump pajquidsse arom aSpuq oyl Jo suoroes Surarewrar ay

‘SuwiBeys raquun Arerodway ay3 uo

pajquiasse uaaq pey AFpLIq Yl JO SUOIINIS 1SIY Y] PUE PIOUBAPE [[9M SEM

sqeqs Jupe] weaq apisjno
pue sTupm faqrered Surmoys juswWINQY




TUIWHUEQUII UWIaYIIoUu Iyl uo walsds peos yaeordde UL

poau ay [, iuwswannbar [eriuassa ue st g 1U9 D[2AIP AT1D 10§

uefd srenmym ayy jo 1aed st yaed 1 aduuy adre[ suqy jo worstaoad YL
REERN

WEI[IA\ pue 19ang Juudg aaamiaq Apiewrxordde Jur ‘sapoIyaA ()

nnnodoe “yred 1ed ofuuy ofie| 31 ur patols pue pardoosajur
Mooyeay adpuqg w3 jo uonzodosd Sy vy 19au Y1 jo Yueq yiuou ayy
1 AQ1 2010 sadIyaA Jo aFrI01s pue [esiadsip Y1 Ut 210fa19y1 warqosd
B ST 2Iayy,  ‘anuad A0 9yl wolj pue 01 oyjesy Kires [[M yorym
[BIpeI 10leUn © JO 10131098 B UI0] ABMadl] BURUIMY Y1 pur afpuy

SMOLIEN Y], “NueRq ylJou 3yl uo z..:_.::.._u alow st Eu_.‘ﬁ_._..m ayy,
TUaTs Cr_ﬂh.— Lm—ul .muﬂuﬁ tnwu* h_.c r:.-. ‘_.ro.—_._ .um—.—mﬁ: _.ﬂn—Uhuf—ﬂ —::w
AEMIOI0MT SS3D0R pajosiuod e peor syl unepord 03 apqssod u3aq sey
puE “asn pue| paysqeisa jo aouelaass pue uondwnse Jo smajqoxd 1oleu
0u JIIM 21941 ‘pal e sem juawudife syl asnedag "2I0YS2I10f ouion)

41 Buoe adpug Fumuuer) ayl woly ufisap usapow jo Lempeor srenbape
ue ajq spewt ey uontsod jussaxd sut wr a8puq oy jo Funs ey
'spouad yead 1e pasroaar nonnqLIstp
suel g/t e uo {piewnn paresado aq o1 98puq a1 105 udisap ay3 u
1t voud pue ‘uondanp auo ur ‘y-d-a poo‘g jo sawnjoA oIl moy

P 103q aaey waisds yoeoxdde ayy PuUe 490149 AH

oyd siadodsmay v

L

Siaulled @ [[FSUNEW 0] 51031Iyaie Jurijnsuos
1D PIRYDIY I PUE PIOJIOH WEL[IAL 11§ puE (U2eaT " 'r 'aW) speoy urep
} dauorsstwwo) iy (g3 ayy woil) £q syiom adpuq ayy Jo uordadsur uy

4

1

I

iy




‘aoueseadde areoyep pue

WA e quasiad samionns a1 pue 91a10u00 pessansaad wr pajonijsuon are

saronnsiadus 3gy, 3210000 paviojular jo are pue sjuatpeds Asea girm

paionasuos unaaq saey sdurex [edrpy ayy, ‘paoniIsuod azam sayoeosdde

durer peorjay yum sadpugq uerisapad 23010000 9AYy ‘Kemasry ad Joao sueln
-sapad 10§ Fuissord ojes apraoad pue yoeaq ayy 03 ssavoe aarasead o],

'ss900e Asea yjmm

pue ssnmuame [RUIFLI0 S11 YIm Paiolsar aq pnoys oraq syl ‘pajoniisucod

Sem ABMIOIOTU M3u 9yl Iaje jeqy ‘ax0ja101 Juelrodurr sem 11 pur 110591
yoeaq 19a1 tendod e st owor) 1e 1aje S[IA[P]Y JO U0} Iajem ay],

"U01103s I UL omE._m mc_d:au Ayl e

AIRSS209U xaw1009q uonesedas apesd waym pareunwra aq s 1118 Ay,

"pIemguou Fuipasooxd yyery 10y pus uiayInos Y1 1B 193115 Ad[yo1g 1v prod

.

ndoibojoyd siadvdsmapy ¥ M—SACMIIA0 uetisapad avy ayl jo auq

ACMIdA0 URLIISIPAd £ Wol) Uaas SE AEMIaL TUTUIMY Ayl

uo-die Lresodway auo pue wang Junmg 1e premyinos Furpsssoad sygen
10y wo-dyfs Jusueunad auo ‘yirag yinog jo walsis Peolr ayl o1 uo Furpea|
speolr go-dys saiyy axe azayy Cu U0l Papn[oxa SI OYyjeIl 1010w uey)
19430 DR ([ pUE SIpIs yl0q uo padudy st sAemaderuses penp sey Yoty M
ABMOIF AU, “191B A\ A[IA[IJY 1B PIQ I9AU A1 WO} [[3YS pUE pnw 30 sparg
1qna uol[mw §[ awos Rutdparp uonons £q 1aau ayy w0l paure|oal puej
uodn Kjadaw paiedo] sem .;._rs.uo._h BURULM Y Y1 “YURQ {INOS a3 u()
.ﬁo.e_o_,:_ SEM :m a1 ../Q
poor[dstp saaem pni jo reaowas 1o durpuey a[quop araym spied arqua worput [ Apzeau jo surdumd
1 apnput 3ou saop Awguenb siyy  cgegy “oquimdag ur pajajdwos pue sywow gy jo pouad
v 1940 padwind sem spieg 1quo voru {1 1e pajewnss [euRlew pagpaip Jo Linnuenb sjoym ayy,
0 12d ¢ Aq pasearsur sem Kioedeo Sudparp pue Lressadeu aq 03 punoj uoos sem o3paip
[euonippe uy  {ouadin jo 1a1jeWw e se PaiEsn sem pue ‘pga1 ‘19q030() UT PAJUIWWOD SEM BTV
S1j wiepar 03 Suidpai(g “adparp uonons £q Apeandorens paoe[d Ajsnotaaid sjeuatew papidyooss
W1y $9BPaIp uonans pue qeid Ly paoeyd [oys pue pues jo aur [euwiBicw e puryaq pavejd sem
1y padumg -pnw JO 33 0L noqe jo yidap e uwo pamrepoar sem Aeg sjunopy jo uonoas woeys
AL oy L1aa sxam a3puq eyl 03 sayoeosdde uwisyuiou ayy uo suonrpuod punotd ayg,
wAnEwIae Iqedntoeid ou sem asayl juaredde sem 1t “syaed
Ar) ut 93e103s 1enbape pue woneardas ape1d 10§ ‘a10j019y1 ‘paau ay3 jo pue P2[PUEY 9q 01 sawn{oa
denl 43y a1 jo apew sem uoneneadde ue souo g ‘UONIBISTIESSIP YIlm YIIag JO suaznl o Aq
papiesas L[esouad sem uonemes aqy, ‘sdurer a3puq a3 je pue Jaed 180 51 je wOnRWIR[IAL
a1 jo s1aed Jlseq om3 ay UI3MI( jueq I9ALI 3} 03 2INIBAIND JIATIOEIIIE UE oEZ.Z& 0] pur Iajem
PEop djeutmip 0 Aressaodu aweoaq wonEWER[MIL Jo eare Jumrewar ayy -efpuq ayl jo AnuwiA
eivIpowr ay3 wi pasmbar wonewe)rar o Junoure 343 03 33s sem NwIT B snyl pue ‘L[[eanRWIYIRW
poxy sem sdoof ay3 jo az1s oy ‘wersks yorordde aq3 jo sured 1oyi0 pue a8puq ay3 uo papadxs
spaads qatm Furdaay ur oq 0 grdw gg Jurgorosdde spaads 1e aresado o0y parmbar aq [im sdoog
9831 WO IgJRIY WG "BZI[{ IUNO[ jo yniq ayl pue vwvtn 9yl udamiaq mc_..n_ A1ejox ojeay e i
PAA[0S3l §101u0d oyyesy aragy Surawy pue amjonais adpuq ay Tapun Jussed sdoo] [eads omg ut
a3puq a1 puofaq sduwres Q3 Fuipuaixa £q pasjosar a10jo1ay1 sem sdurer Bo pue uo jo juounjeasy
241 pue ‘saanjoniys durer ApgSisun proae o3 PaI1sap Sem 11 ypasit adpuq oyl 1y cars yaed 1eo
IY1 3P I9AU 9] Wodf Tonewe0as 1oy juawanmbar oseq e pasoduwr yred 1eo ay3 arepowmosoe 0y




QLT "ALd ‘00 ® AVYH NOSTIA
"ALT "ALd SNIMSOH SHANDIIA

‘ALlT "ALd VA J0 "0D ONIMIAINIONT TVUNIDNYIS THL
SYHOM INIMIAANIONT FALVLS

SAI'TddNS HNIATING TLVIS

"ArT "ALd HIOQIT A ® L

"al1 "Ald XIN LOH

‘ALT "ALd SYHOA HMNO0gHVH

‘ALT "ALd SATVS INTWID

"ALT HOITYIANNA ANV INVESING "1 "H

‘ALT '0D ‘XLd TIIH NIY0oud

‘ALT "ALd SHIYYVNO NOLONINHVY

HIMAd ‘NOS ® HON0T0 "0 ‘T HLIA NOLLVIDOSSY NI
MYVANIA ‘NIOVHNIJOD J0 NASTAIN ANV INVILSIHHD

109i0ag OSpragg
21} 0}
SJIoPeNUoINNy Jolegy

SJ03oRIU0))
ISprIgy




"000°005'€F Jo u0ifas oys uz som
uondwnsas puv) puv uonypwpL ‘spoos yonosddp

‘“Abmoaly puvwamyy ‘s{omiaao uniysapad ‘a8p11q ay
Surpnpur wafosd ay fo 1500 10z ay1 pup
000°00S'13 fo 4api0 ays u1 som afiprq oy fo
1502 3y, UOPUOT ‘Sioupng puv pasunnpy
—Smpjnsue) vyvusny usajsiy fo ruowindag
sppoy uwpy oy dof padnasuod som adpriq ayp

sonsnej§
ISprIgy

STQUVA D140 000'8%#—T1TId AALYOJdNI
SA¥VA D191 NOITIIK f—oNIoa3aua

NOLLYWYTDIH

HAIA L334 72 AVOH 40 SATIW LI ATILVWIXOHddY d0 INATVAINOA

dHL SI HOIHA ‘SUYVX TUVNOS 000'seT SI SAVOH HOVOHMddY FHL 40 VAUV

HL "49a1¥d ININNYD OL SAOMYVYN dHI WOYA AVATFYI VNVNIAY THL ONIANTIINI
SHTIN ¥ = HLONAT

SAYOM HOVOMJdY NHMAHLMON
SHTIN €1 = HI9NTT

SAYOU HOVOMddY NUAHINOS

SATIN v'¢ = AVAIIVIHYYD

TV1Q 40 HLONAT—A9AIYE ININNVI OL SMOMMYN THL wouda
AVAIIUL VNVNIAY _

speoy yoroaddy oyp

SAUVX TUVNOS 009'8—HNIDVAUNS AVAUVOLU

SNOL SZeE—THAALS ONISSAULSTUd ATISNTL, HOIH

SNOL 000'2—INIWAIHOINIAY TAALS ATIW

SAQUVA D140 00S'Z—ALTUINOD INAWAD (INVILHOI

LIFL TVANIT 096'0z—SATId NOLLYUNNOS FJAL . VIHWVD .,

STLLLINYNO ILYWIXOMAAY
SEVIS AVALOOd IHL HAANN

SHTEYD "O'W'd ANV NOISNAL HIIH "ONLLHOIT “MDEd THL HLVANMHANA
ONNTS SNIVI SY9 MALIWYIA HONI-ST OML (INV SNIVIN 4LVA HALAWVIU HONI-0E HALI

SHIIAMIS

SLHOI'T LNIDSHHONTA LLVA-08 AAUHL INLLNNOW SNYALNVT ONIAHUVD
STVAHIINI LOOA-08 LV AONHL ALAIVS HHL JO ANITHTHL NI LYS SUMVUNYLS WATNIWNTV

ONLLHOTT

WNINTHATY AQISIAONY 40 STANV NI

SIDNTA ALIAVS ANV STAVUISNTVE

INIWINVEWT HOVOUddV AHL NO SZ: 1 H(VYY V J0 SINIT INFINVL
ONINIOL AYND [VOLLYFA V 40 LUVd SI A T1I104d MOIA 490U HMHI
M)AA FOAI¥d FHL 40 INFIAVHD

YIY AVAAVOY JHL WOHd LIFA Z NIV 198 HONUA

ALHAVS V A8 AVAOVOY AHL WOUT UALVHVJIAS JAAA 8—SAVAMLOOT
LIHd OL—AVA HVTINDIHIA

MIAA F9a1¥d J0 HIAIM
LAHd 087 40 HLAIA V W04 TIATT HALVA TVIWUON TAOHV LAAd 97
NVdS .u;._—.zwu HAANN TIONVHUVITI

LIFJ 091 ANV 1I4d 0£¢ J0 AAIS HOVA SNVJS ONIMNVTI HLIA
LIA 028 NVdS GUINAD “SNVIS AAIJ NT LA 00T'L

HIONTT
om_u_._m SMOLIEN] YT,



R

VITVELSNY NY3ILSIm

- 321440 ONILNIYd INIWNYIAOD

. SIIAYQ '8 X3V 40 ALIMOHLNY AE QILNI¥d ANV * vt J23200 F7
: Y )AL

INIWL¥YdIQ SAYOY NIVW 3HL

AR Q3YVdiNd sSvMm




ATTACHMENT 7

A BRIDGE IS BUILT
An Historical Record of the Building of

The Narrows Bridge (November 1959)
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NARROWS BRIDGE, PERTH
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NARROWS BRIDGE,

Narrows Bridge, Perth, in Western
Australia, which is the largest precust
prestressed concrete continuous beam
bridge at present in exislence, was
opened on November 13 last by the
Governor of Western Australia, Sir
Charles Gairdner, KC.M.G.,K.C.V.0.,
C.B..C.B.E.

Introduction

The main part of the City of Perth
stands on the north bank of the Swan
River some 10 miles above Fremantle,
but extensive suburban development
has taken place on the south bank and
1s continuing. Hitherto one bridge
linked the two parts of the City. This
had become inadequate and the neced
for a second bridge was acute.

The Swan River Narrows was an
obvious choice of site as here the width
is between 700 and 800 ft., whereas
elsewhere large lake-like reaches
known as Perth Water and Melville
Water would require an extremely
expensive bridging operation. The site
is suitable also from the point of view
of traffic flow requirements and is a
scene of great natural beauty, being
flanked by a wooded hill known as
Mount Eliza, which is reserved as a
public park—King's Park.

When the decision to build a bridge
was laken the engineers of the Main
Roads Department prepared a sound
and economical design, but it was felt
that the beauty of the site and the
prominence in the scene which the
bridge would possess demanded a
design ,which would enhance its
natural setting and impede as little as
possible the fine views presented by
nature and the city itself. Accordingly,

in 1955, Mr. E. W. Godfrey, at that
time the bridge engincer of the Main
Roads Department, was commissioned
to visit Europe to discuss the problem
with leading bridge designers and to
select a firm of consulting enginecers
for appointment.

On his recommendation G. Maun-
sell and Partners were appointed con-
sulting engineers. and Mr. C. S
Chettoe together with Mr. Richard
Gray, a partner of William Holford &
Partners, visited Perth in December,
1955, to consider the problem on the
spot, to advise on the bridge loading to
be adopted and to collect all the local
information necessary for the develop-
ment of the design.

A report was prepared by the con-
sulting engineers and presented in
April, 1956. The report covered two
designs—one in prestressed concrele,
the other in steel—and recommended
the adoption of the former, principally
on the grounds of cheaper first cost and
lower maintenance charges. Tenders
were called in February, 1957, and that
reccived from Christiani & Nielsen in
conjunction with J. O. Clough and Son
Pty. Ltd. was the lowest and was
accepted.

Construction commenced in April,
1957. At the start of construction,
Mr. Birkett, a partner of G. Maunsell
& Partners, took up residence in
Australia in order to give closer super-
vision than would have been possible
from the consultants London office.
During the deck prestressing opera-
tions, Mr. H. E. Lewis, an engincer on
Mr. Gifford’s staff, was resident on site
in order to give detailed supervision

T ——
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and instruction in the new form of the
Gifford-Udall system which had been
developed for the project.

Throughout the contract Mr. E. W.
Godfrey. who had retired from his
position as bridge engineer to the De-
partment, acted as liaison officer
between the Commissioner and the
consulting engineers.

General Description

The park-like approaches and the
background of the King's Park escarp-
ment have determined the visual
character of the bridge. The unbroken
flow of the road from one side of the
river to the other makes a strong hori-
zontal line. to which Mount Eliza pro-
vides a perfect natural foil. The
slenderness of the deck beams and the
whiteness of the facing panels are in-
tended to emphasise the horizontal
line.

The great width of the bridge and its
low clearance have been played down.
The alternation of tapering beams and
dark voids breaks up the underside of
the superstructure. The openings be-
tween the piers counteract the “tunnel™
effect, and give a sense of space and
light. The faceting of the piers reduces
their apparent bulk and makes them
look taller than they are.

The length of the bridge, between
faces of abutments, s 1,100 ft.; the
carriageway is 70 [t. wide, providing
six traffic lanes. There are 8 ft. wide
footpaths on each side, separated from
the carriageway by a 2 ft. wide safety
kerb and fence. The headroom speci-
fied for river traffic in the navigation
channel was 26 ft. and for road trafhc
on the riverside roads was 15 ft. The



" maximum road gradient is 3} per cent.

The bridge is designed to carry 80
per cent. of H.A. loading laid down in
British Standard 153 and special
vehicles of 75 tons. The bridge, in
addition, carries five 30 .in. diamcter
pipes for water and sewage, gas mains,
clectric and telephone cables. In all
the total superimposed load exceeds
full H.A. loading plus normal services.

The bridge has five spans—of 160 ft.,
230 ft., 320 ft., 230 ft. and 160 ft.—and
is designed to be fully continuous
under live load. It is anchored at the
north abutment and all expansion
rmovement is provided for at the south
abutment. :

The bridge is founded upon long
piles—180 in number—which support
abutmen's and piers of reinforced
concrete. The piers support reinforced
concrete rocking columns which in
turn carry the deck structure of pre-
stressed concrete.

In order to achieve a pleasing appear-
ance precast concrete facing panels are
attached to the outer faces of the para-
pet beams. These panels are made
from crushed white quartzite aggre-
gate, white sand, and white cement; the
aggregate is exposed on the surface,
producing a light, rough, highly refiec-
tive surface which shows up to par-
ticular advantage in the strong sunlight
and clear atmosphere normal in Perth.

The abutments also are constructed
in white concrele, as are the cantilever
structures forming the footpaths. The
balustrades are of aluminium set in
granite and the carriageway is flanked
by polished granite pilasters at cach
end of the bridge, which carry com-
memorative plaques.

Piling

The piles adopted are of a type in-
vented by Mr. G. A. Maunsell and
known as " Gambia piles” from the
fact that he first used them in the
Gambia. They consist of 314 in. out-
side diameter steel tubes with 2 in.
thick walls terminating in a conical
steel toe. Reinforced concrete was
placed in the toe of cach pile for a
depth of 15 ft. prior to driving, which
was carried out by means of a 10-ton
drop hammer operating inside the pile
and delivering its blows on to a remov-
able driving helmet lying on the con-
crele in the toe. Exltensions to the
steel tubes were welded on as required
during driving.

The piles were driven through sands,
silts, gravels and clays and were
founded on very hard clay overlying a
stratum of limestone.

After driving, the steel tubes were
filled with reinforced concrete, the
design being such that recliance is
placed only upon the reinforced con-
crete core; thus corrosion of the outer
steel tube is not a danger to the
structure.

The piles have been designed 1o
carry maximum decad loads of 200
tons cach; these are increased to 250
tons by transient loads. The piles are
thought 1o be capable of carrying more
than 600 tons, and test loads of 400
tons were carried without measurable
permanent deflection being recorded.

The piles for the north shore pier
were of a modified design to allow for
possible movements in the reclaimed
ground through which they were
driven. In this case, the upper 60 (1.
of the pile consisted of a precast rein-

deflection with ground movement of
the stecl shell which is weak in bending,
without transmission of the deflection
to the precast concrete columnn support-
ing the bridge pier.

Abutments and Piers

The abutments take the conventional
box form, except that a sloping sus-
pended slab supported on internal
walls is incorporated. The purpose of
this slab is to ensure that the depth of
filling supporting the carriageway
tapers gradually from the full depth of
the embankments on which the road
runs as it approaches the bridge, to
nothing. This gradual tapering, sup-
ported by the sloping slab; ensures that
settlement in the abutment filling and
the embankments, while it may result
in changes ol profile, will not lead to
an abrupt step in the surface which
would require  urgent remedial
measures. The void beneath the slop-
ing slab is useful for the accommoda-
tion of the services.

The shore piers are of simple design,
in reinforced concreteset in the ground,
but in the river precast concrete skirt
picces were incorporated as permanent
formwork to the structural hearting.
The purpose of this was to enable the
placing of structural concrete in the
dry, without subsequently exposing the
piles to view during low water periods.

The bridge columns are of reinforced
concrete, cach supporting two deck
beams. Four columns supporting eight
beams are provided at cach pier. The
columns are sct on curved bearing
plates and surmounted by similar
plates. arranged so that both top and
bottom curves at each pier form part
of a cylindrical surface. The columns

The carriageway is finished in forced concrete column placed inside a  thus become in offect parts of large
asphalt laid by the Department of 48 in. diameter steel shell after driving.  roher bearings of diameter equal to the
Main Roads. The space between the two permits column height, and permit the longi-
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tudinal expansion and contraction of
the bridge to take place with the mini-
mum of frictional resistance.

Transverse expansion and contrac-
tion is provided for by means of nests
of 7 in. diameter roller bearings set in
boxes in the concrete of the piers. The
boxes have been filled with dense tar,
to prevent corrosion and the entry of
rubbish and water. Transverse bear-
ings arc provided under three of every
four columns. All bearing surfaces,
which have been left dry, are of stain-
less steel.

Deck Structure

Close limits were set.on the struc-
tural depths at certain points by the
headroom requirements for the under-
pass roads and navigation and by the
motorway levels and gradients. Within
these limits, the length and proportions
of spans were selected principally for
appearance.

The beams of the deck structure are
made up of precast units, which were
jointed and stressed together in place.

The main beams were designed as
double<cantilever beams with sus-
pended spans for self-weight during
erection but are continuous for all
subsequent superimposed loads.

The unusual features of the deck
structur~ arc the external cables, verti-
cal shear cables, the method of casting
the precast concrete segments, and the
method of obtaining continuity.

Onec of the requirements of an
efficient concrete cross-section is that
the webs and flanges should be as thin
as practicable. This was found to be
incompatible with the space require-
ments for the large prestressing forces
required in this design. Consequently
the longitudinal prestressing force was
applied with external cables. This
meant that the thickness of webs and
flanges could be reduced to 8 in., as the
only space required was for the verti-
cal prestressing cables and mild steel
reinforcement.

To achieve the maximum eccentri-
city, and therefore the maximum
cconomy, the external cables needed to
be as small as possible. The overall
size of an external cable is governed
by the space required between each
tendon for the efficient placing of the
protective concrete, and by the number
of these tendons. For equal force, a
small number of large strands will give
a more concentrated cable than a
larger number of individual wires. In
a well designed strand, the outer wires
grip the inner ones by the radial forces
resulting from the spiral construction,
so there is no need to bond these with
cement grout. Experiments made by
the designer in association with the
Somerset Wire Co. Ltd., and Udalls
Prestressed Concrete Ltd., led to the
production of a nincteen-wire Seale's
construction strand of 0.7 in. diameter

Yiew showing construction of underside of bridge

to be used with a split wedge anchor
grip. At the positions where the cables
change direction the strands pass over
lubricated machined steel saddles with
such a low [rictional resistance that the
loss of prestress from this cause was
only 4 per cent., or one-fifth of the
value usually associated with long
curved cables in ducts. The prestress-
ing forces were accurately measured
with load cells reading on mirror gal-
vanometers. After completion of ten-
sioning, the cables were surrounded
with fine concrete to protect them from
corrosion, and to bond them to the
beam through mild steel shear bars
passing through holes in the webs.
Vertical prestressing cables were
used to reduce the principal tensile
stresses due to shear in the thin webs,
but these cables were not sufficient
alone to resist the total shear tensions
at ultimate load, so additional mild
steel reinforcement was added. Because
of the total lack of fundamental in-
formation on the behaviour of pre-
stressed concrete beams in combined
bending and shear, a one-third scale
test-model was made to verify the
assumptions that had been made. The
test beam failed at precisely the pre-
dicted load, which had been calculated
on the assumption that the shear forces
would work as in a lattice beam, and
that the main cable was fully bonded.
The load factor was 1.95 on dead-load
plus superimposed-load, which can
also be expressed as 1.5 on dead-load
and 4.4 on superimposed-load.
Because, in the designer’'s opinion,
beams of this cross-section are unsuit-
able for in situ construction, the bridge
was built with short precast segments
with separate diaphragms. To further

simplify the construction, the beams
were detatled so that the bottom flange
and lower section of the web were cast
first. A few days later, the remainder
of the section was cast in a second
mould, which was bolted to the lower
part of the web. The second mould
could thus be of standard shape, as the
variable depth of web and width of
bottom flange were both accommo-
dated in the first stage of casting. The
units were transported from the pre-
casting yard to the bridge on a light
railway from which they were lifted by
a Goliath travelling cranc on to a piled
staging of local Jarrah poles.

After a complete section of the stag-
ing for the double-cantilever beams
had been loaded with units, these were
adjusted for line and level with small
screw jacks. The 3 in. wide joints
between the sections were filled with
fine concrete compacted with immer-
sion vibrators.

The primary strands of the main
cables of the double cantilever beams
were then threaded and stressed. The
suspended spans were constructed
above their final position to give access
to the beam ends for cable tensioning.
After completion they were jacksd
down until the halved ends of the
anchor blocks rested on neoprenestrips
placed on the upper face of the halved
blocks of the double cantilever beams.
The temporary props which had been
left beneath the centres of the beams
were then removed, and the secondary
main cables were tensioned. These
cables have their anchorages in the top
flange of the main beam.

After the transverse cables were ten-
sioned and the in situ concrete deck
splicing strips had been placed, the pre-




cast exposcd quartzite aggregate facing

pancls were erected, and the cantilever

footway slab was concreted.

The final operation to complete the
superstructure was to make the beams
continuous by fixing the temporary
hinges. This was done by caulking
the vertical joints between the anchor
block faces with cement mortar and
then clamping them together by ten-
sioning short cables passing through
ducts formed in the anchor blocks.
These cables, which are standard
G.U.12/0.276 in., were tensioned using
the short-wire technique. They lap
with the main strand cables and thus
give complete continuity.

The type of expansion joint adopted
is that manufactured by the Demag
Compahy of West Germany. It con-
sists of heavy articulated cast steel
plates running on steel ramps, and is
designed to provide a continuous run-
ning surface while allowing for a varia-
tion of 7 in. in the length of the bridge
deck.

Stresses

Concrele

Bending compression—initial, 2.500 |b.
per sq. in.; service. 2,300 Ib. per
sq. in.

Bending tension—nil.

Principal tensile stress due to shear—
150 Ib. per sq. in.

Specified minimum 28-day strength of
6 in. test cubes—6.500 lb. per sq.
mn.

(Actual strength obtained was about

8,500 Ib. per sq. in., with a standard

deviation of approximately 500 Ib. per

sq. in.)

Steel

Initial stress in strands (equivalent to
26.5 tons/strand)—83 tons per
sq. in.

The Minister of Transport has an-
nounced that three pedestrian subways
are to be built under the. London-Bristol
trunk Road (Ad) at Cranford, necar
London Airport, at a cost of about
£115,000. They will be sited at intervals
of between 300 and 400 yards along a
stretch of A4 which includes the busy
shopping area of Cranford Village.

The contractors, Leonard Fairclough
Ltd., of Adlington, Lancs., who have just
been awarded a contract worth £92,000,
will start work on the actual subways in
mid-December, although a lot of pre-

Planning of the new Medway Motor
Road reached a2 new stage when Mr.
Ernest Marples, Minister of Transport,
published draft Orders under section 3 of
the Special Roads Act on November 16
last. The Orders provide for altcrations
to public roads and footpaths. These
alterations are necessary because access
to the road will be limited to a few
junctions with existing major roads. The
alterations include re-alignment and re-

Yiew showing precast concrete facing panels in position

Final stress in strands (equivalent to
20 tons/strand)—63 tons persq.in.

Finishing

The careful design and skilled manu-
facture of the balustrades and lamp
standards has contributed considerably
to the fine appearance of the bridge as
a whole. These items were made of
anodised aluminium alloy. A pleasing
cffect has been obtained by incorporat-
ing a dark grey with the normal light
grey of the main balustrades. The sec-
tions for the main balustrades and the
safety fence were extruded in Australia,
but the poles for the lighting standards
are of Swiss manufacture.

Bath Road Improvements

paratory work has already been done.
They expect to finish the contract by the
autumn of next year.

The subways, to be built in reinforced
concrete with ramps and stairways, form
part of a £500,000 road improvement
scheme.

Stage 1 of the scheme is the construc-
tion of two 24-ft. carriageways on the
1} mile length of A4 from west of Sip-
son Road to Cranford Hall Garage. Be-
gun in June, 1958, this work is now ncar-
ing completion.

Stage 2—the provision of dual carriage-

The Medway Motor Road

grading of 105 side roads, the construc-
tion of 82 new lengths of public highway,
including [ootpaths and bridle roads, and
the provision of new means of access to
private properties affected by the con-
struction of the new road.

Details are given in the draft Orders,
schedules and plans which can be seen at
the offices of local authorities concerned.
During the next three months any person
may make representations to the Minister

Quantities

The bridge construction required rhe
following quantities of material:
Concrete 10,850 cu.yd.
Reinforcement 1,310 tons
Steel tube for piles 1.215 tons
Prestressing wirec and'strand 325 tons

The thickness of the theoretical slab
of equivalent concrete quantity to the
deck structure is 23 in. The weight of
high tensile steel in the deck structure
per square foot is 7.5 Ib. and the corres-
ponding figure for mild steel 19.5 Ib.

The total cost of the bridge, ex-
pressed as a cost per square foot based
on the gross area of the deck and abut-
ments, is approximately £11 15s.

ways on the mile-long stretch between
Cranford Hall Garage and Henly's
Comner (where A4 is joined by A.30)—
is due to start next Spring. As pedes-
trians already have difficulty in crossing
the road, the subways are being provided
in advance of the main roadworks.

The roadworks have been designed for
the Ministry of Transport by the county
engincer of Middlesex County Council,
Mr. H. S. Andrew, M.I.CE, M.I.Mun.E.
and the subways by the consulting engin-
cer, Mr. Harry Brompton, B.Sc.,
MICE, MILW.E, M.IStruct.E.

or lodge objections to the making of the
Orders.

Onc of the draft Orders deals with the
scctions of road on either side of the pro-
posed Medway Bridge, on which work is
duec to start carly next year. The other
Order deals with the main line of the
Motor Road, the construction of which is
expected to begin carly in 1961,

It is hoped that the whole Motor Road
will be completed by the end of 1962.




ATTACHMENT 9

Narrows Bridge, Western Roads November 1984
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This is a special issue of Western Roads, the quarterly
journal of the Main Roads Department of Western
Australia. It tells the story of the far-reaching effects the
construction of the Narrows Bridge has had on the devel-
opment of the Perth Region.
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The Narrows Bridge,
seen from Kings Park.

Back Cover:

The bridge seen from the
31st floor of Allendale
Square.




Forewor

Whatever vantage point
one chooses—a Kings Park
lookout, a car cruising
towards Perth’s burgeoning
south, the deck of a Rottnest
ferry, or an office tower

on the city skyline—the
Narrows Bridge inspires a
sense of pride, and perhaps
an awesome awareness of
how it has influenced the

shape of Perth over a juarter-century.

Today, the Bridge and the Mitchell and Kwinana
Freeways have accelerated Perth’s axis of development
north and south, away from the east-west emphasis of
years gone by. The pattern is firmly cast for Perth’s
future growth and prosperity.

Successive State Governments under six Premiers
can take credit for the positive vision behind this
achievement. In 1954, Hon John Tonkin, as Minister
for Works in the Government of Hon Bert Hawke, put
the Narrows Bridge proposal to Cabinet and gained its
support, The Bridge was opened during the time of the
late Sir David Brand’s Government, and the develop-
ment of the freeway system and other major roads has
continued through the Tonkin, Court and O’Connor
Governments, and now the Burke Government. This
commitment to progress regardless of political stance
has made Perth the envy of cities the world over.

Public transport, pedestrians and cyclists have by no
means been forgotten in Perth’s major road
development. We can point to initiatives which cater
specifically for buses and accord them special priority,
and also to our expanding cycle network, our pedes-
trian bridges and our sensitive landscaping.

The immediate future will bring further extensions
of the Mitchell Freeway, with completion to Hepburn
Avenue by 1986. (Proposals for extension to Joondalup
Drive are being examined). The Narrows Bridge itself is
nearing the limits of its traffic flow capacity and the
feasibility of increasing this capacity is at present being
examined.

I compliment the Commissioner of Main Roads and
his staff on their fine contribution to Western
Australia’s development. May the next twenty-five
years be as fruitful as the last.

J F Grill
Minister for Transport

WESTERN ROADS, November, 1984

T The Narrows Bridge is the
7 central link in Perth’s
north-south freeway spine
and the hub of modern-day
metropolitan planning. The
opening of the Bridge on
November 13, 1959
enabled the stage-by-stage
development of the freeway
P, system to improve access
" to the north and open up areas
' to the south. It heralded
a new era of growth and development in the Perth
region.

This commemorative issue of "Western Roads”
traces the history of the Narrows Bridge and gives
some insight into the planning which has shaped
today’s Perth. As the story unfolds, we can see the
challenges that have been met and perhaps perceive
some of those that are yet to come.

The Narrows Bridge marked a turning point in
bridge design in Australia, being one of the country’s
first major prestressed concrete structures. Unique
problems at the site prompted the engagement of
overseas design skills, and the construction was carried
out by an overseas firm in partnership with a local
firm. The resulting transfer of knowledge to Australian
engineers remains evident in bridge practices to this
day.

The visual importance of the site stimulated a
heightened awareness of aesthetics among Perth’s
engineers, planners and architects. The Bridge, coupled
with the parkland setting of the Narrows Interchange,
have given a lead to structural proportioning and
landscape technique which is now reflected in works
throughout the State.

Co-operation is the key to development of a major
road system. My Department has close associations
with the Metropolitan Region Planning Authority as
well as many other State and Local Authorities, and is
assisted by many consultants and contractors. The
dedication, enthusiasm and professional skills of the
staff of the Main Roads Department have been vital
ingredients to this success.

I commend to you this special edition of "Western
Road" on this twenty-fifth anniversary of the Narrows
Bridge.

D H Aitken
Commissioner of
Main Roads

L




PREFACE
1 NARROWS BRIDGE

Keystone to Development

zZp

The Narrows Bridge was opened 25 years ago on
November 13 1959 bringing to reality a dream that people
had held for such a river crossing since much earlier in the
history of the State.

In fact, rather than being the culmination of a dream it re-
presented the start of a new era of major growth and
change. The bridge isa key link in the growing Metropolitan
Regional Road System.

The decision to build the Narrows Bridge was taken when
the Stephenson, Hepburn Report was being prepared in
which the basic shape of the future city was outlined
including the future major road system. This concept was
given strength when the Metropolitan Region Scheme
came into operation on October 30 1963. Since then,
projects undertaken by the Main Roads Department

a have aimed at developing the road system to provide a
/ network of regional roads which will provide safe and
Y‘ ek rapid access throughout the Metropolitan area taking

1959 £ i ;
_ much of the heavier traffic flows and many of the heavier
\ SR transport vehicles out of the Metropolitan street system.

MAD ROADS Kilomairss

It is worth reviewing the work that was involved in con-
structing the Narrows Bridge and its approaches on the
25th Anniversary of its opening, together with the
progress made with the construction of other parts of the
Regional Road System during those 25 years.

Initially in terms of length of road completed progress was
very slow because of the extent of the difficulties involved
in the task. For more than the first half of this period all a-
vailable money and resources were absorbed by the work
necessary to provide for the Narrows Interchange
approaches to the new bridge and the construction of the
freeway through West Perth to Hamilton Square just
north of the railway line. Only in the last decade has sub-
stantial progress been made in extending the length of the
road system along the routes reserved in the Metropolitan
Region Scheme.

The following pages trace the progress made by the Main
Roads Department in the development of the region’s
major road system,

\L.g% e

o 013348878
- = MWRAD. ROADS Kilometres
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INTRODUCTION |

"Because of its youth, it is possible for the (Perth) Metropolitan
Region to have a road system superior to those of nearly all other
great cities, but it will require fairly immediate action if future
possibilitiesare tobereserved. "

G. Stephenson and J.A. Hepbumn 1955

In their 1955 report on a plan for the Metropolitan
Region, Perth and Fremantle, Stephenson and Hepburn*
threw down the challenge that was to be picked up and
acted upon by the Main Roads Department of Western
Australia.

Perth Water in earlier days seen from where William Street currently
joins the freeway.

In the mid 1950's the State was emerging from its
"Cinderella” status and was approaching a period of rapid
economic growth. Those with vision could foresee the
future demands that would be placed on the State’s cap-
ital city, particularly the pressures that would arise from a
rapid increase in population.

The 1955 Report referred to above was to lay the founda-
tion for the modern city we see today. The key element in
the plan; and in any city plan for that matter, is the
regional road network. Unless the proposed road system
can cater for the traffic that will be generated in accord-
ance with the needs of that plan, the region simply cannot
develop as planned.

When this Report was written the country roads leading
into the city were being widened and the demand for
major new roads was only just being appreciated. The city
had a population of under 400,000 and was predicted to

*Gordon Stephenson and J.A. Hepburn, Plan for the
Metropolitan Region, Perth and Fremantle, Government
Printer, Perth, 1955. Mr Alastair Hepburn was W.A's Town
Planning Commissioner from 1953 to 1959. The late Mr John
Lloyd carried on Mr Hepburn's work as Town Planning
Commissioner between 1959and 1972, the year before hisdeath.

WESTERN ROADS, November, 1984

grow to 1,000,000 by 1985 (it is estimated that Perth will
reach a population of one million persons this month,
November 1984). There were only 80,000 vehicles re-
gistered in the Perth Region; this has now increased to
almost 580,000.

Despite the relative youth of the city the needs of the
future were appreciated by the planners and action was
taken to enable these needs to be satisfied. While the Plan
for the Region was being evolved the Main Roads
Department was surveying future road alignments and
acquiring land for eventual construction. This early
purchase of land has enabled the Department to build a
modern road system with comparatively little disruption
to local residents and the general public considering the
road length involved.

Once the concept for city growth had been accepted, a
decision was made to build the Narrows Bridge, the
central and most vital link in the future regional road
system. This led to the adoption of a simple strategy by
the Main Roads Department whereby:

1. Work would be undertaken to the north and south of
the Narrows Bridge, working outwards from the centre,
to full freeway standards.

2. Available funds would be allocated to ensure that the
balance of the major road network would be developed in
stages as the need arose.

Prof. Gordon Stephenson.

The corridor of public land was set aside for the freeway, without
hindrance to adjacent private development.




NARROWS BRIDGE
AND APPROACHES '

The Government, recognising the need to bridge the
Narrows with a structure that would alter the face of
Perth made arrangements for the Bridge Engineer of the
Main Roads Department, Mr E.W.C. Godfrey to travel
overseas in 1955. He was to inspect world class bridges in
similar locations and recommend consultants to design,
specify and supervise construction,

The visit resulted in the appointment of Maunsell and
Partners and Cabinet approval to scheme plans in 1956.

Reclamation in Perth Water marks a start on the Narrows Bridge

Following detailed design, a contract was awarded in
March 1957 to the construction company, Christiani and
Nielsen, in association with the West Australian con-
tractors, J.O. Clough and Son, for $2,650,005, a huge sum
in those days.

Preceding construction of the bridge 29 hectares of
Mounts Bay was reclaimed commencing in 1954 to
provide for a future road interchange. This required the
main river channel over which the bridge was to be built
to be moved a considerable distance southward.

The design of the bridge provided six road lanes with foot-
paths each side. Construction was to be in concrete of five
spans varying in length between 48 and 96 metres and
having an overall length of approximately 336 metres and
actually commenced with the driving of the first pile on
August 141957,

Needless tosay, and as is the case in all great public works,
none of these early steps were free from criticism and

Driving a hollow steel pile with an internal hammer suspended from a e W
controversy. ‘Too ambitious’, ‘vandalism’, ‘Mounts Bay

[rame

An early design for the proposed bndge.
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Road trees will be cut down’, ‘the South Perth Old Mill
will be destroyed’, ‘the river will be destroyed’; ‘tunnel
under Kings Park’ were some of the cries. It seemed that
everyone wanted a bridge, but not this one or if this one,
not in this location.

klt

X

L
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Construction of the Narrows Bridge

Now committed, foundation piling continued in earnest in
difficult engineering conditions. A picture through the site
would show shale (a soft rock) some 40 to 50 metres down
across the whole site. Overlying the shale are beds of sand
with clay intrusions with thicknesses between 10 and 20
metres. On top of this again until only about 4 metres of
water was left are very soft organicsilts.

Temporary erection piling being dnven

The central navigation span for river fernes through the timber staging.

Large diameter hollow closed ended steel piles were chosen

e - to support the piers of the bridge. After full depth driving,
The reinforced concrete pier system of the Narrows Bridge. In the the tubes were reinforced, concreted and test loaded to 400
foreground temporary erection piling awaits removal. tonnes, twice their working capacity. The pile groups were

i —
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Another early design for the bridge which was not accepted.
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then capped with reinforced concrete and skirted so that
the unattractive jumble of piles would not show at low tide
levels. ‘

The sixteen columns of the four internal piers were then
built in reinforced concrete to act as a support between the
piling and the deck and provide a clearance of 8 metres and
4.6 metres over the water and roads.

To complete the substructure, pile supported abutments
were built at each end to contain the approach ramps,
accept the loads from the ends of the bridge and terminate
the multitude of public utilities.

While this work was proceeding, attention was given to
both the construction of the bridge deck and the method of
erecting it. Designed to be formed from precast compon-
ents, concrete plant, storage areas, yard gantries were all
assembled on the Mill Point foreshore. A virtual forest of
timber was obtained to form temporary erection staging.
The timbers were driven into the ground, coupled and
braced for the full width and length of the bridge to carry
the weight of the precast segments. A navigation opening
was provided for river ferries. Span by span, the eight rows
of segments were separately placed on this staging and con-
crete jointed both transversely and longitudinally after
assembly.

A v S Y .
Footpaths, light standards and railing were part of the completion
works.

Designed as a twin double cantilever with drop in centre

and end spans, assembly was temporarily completed at
different levels to allow initial prestressing to be carried out.

Following this, staging was partially removed and the drop
in spans were lowered to form the final vertical profile and
final prestressing was carried out.

Dressing commenced when the bridge skeleton was
complete. Concrete surfaces were bush-hammered,
lighting and railing added, sides clad in exposed aggregate
panels, temporary staging and construction debris cleared
away and the asphalt surfacing applied.

Approaches to the Narrows Bridge

Concurrently with the bridge building activities two
separate major tasks were undertaken, the northern ap-
proaches to the bridge and the Kwinana Freeway connect-
ing the Narrows to Canning Highway.

6

For the anticipated volume and speed of traffic approach-
ing the bridge from the north, a total of about 29 hectares
were reclaimed from the 356 hectare area of Perth water,
The ground conditions were a dredge master’s nightmare.
The shallow section of Mounts Bay was reclaimed to cover
a depth of up to 30 metres of mud. Pumped ‘fill’ was placed
behind a marginal line of sand and shell placed in turn by
grab and suction dredges from materials stockpiled earlier,
1,350,000 cubic metres of mud was placed this way, much
of it requiring double handling. The reclaimed area was
then covered with a skin of sand in varying thickness from
0.3— 1.5 metresand on this skin grass was planted and roads
built. At the northern bridge abutment the mud was
displaced toits full depth to provide a firm foundation.

The siting of the bridge also made possible an adequate
road connection to Canning Highway with control of
access providing for fast free moving traffic. This road, the
Kwinana Freeway, was located largely on land previously
reclaimed from the river by suction dredging. Three off-
ramps and two on-ramps (one of them at Cale Street as a
temporary measure) were provided.

Five prestressed concrete footbridges were strategically
placed over the roadway so that safe access to the popular
beach frontage along Melville water was preserved.

As these works all drew to their conclusion, controversy
again errupted over naming the work. First selected was
the Golden West Freeway and the Golden West Bridge.
Unanimous and vigorous public criticism calling the names
‘a vulgar plagiarism’, ‘unoriginal’, ‘awful’, ‘corny’, ‘detes-
table’ and the like carried the day and finally the Narrows
and Kwinana were accepted by all.

And so, in a little over two years since work commenced all
three projects came together on November 13 1959, when
the Governor, Sir Charles Gairdner, declared the work
open to the public. The Narrows Bridge was connected by
temporary roads northwards to Mounts Bay Road and the
city centre street system, the Kwinana Freeway extended
southwards to Canning Bridge and access to Mill Point
Road in South Perth was possible by temporary ramps.

O T4 e

The completed bridge, with the Rottnest ferry, Zephyr, in the
foreground.

WESTERN ROADS, November, 1984
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NARROWS INTERCHANGE

Once the construction of the Narrows Bridge was
complete, work was concentrated on the area to the
north. An immense task lay ahead to complete the
Narrows Interchange and develop the road system that
was necessary to cater for the northerly extension of the
freeway and the needs of traffic destined for the city
centre. In the latter stages of this work a start was made
on the short length of freeway between Mount Street and
Murray Street which would take the freeway past the '
centre of Perth. s

(=]

VINCENT STREET
INTERCHANGE

b

LOFTUg 3T

Construction of the Narrows Interchange can be
separated into two distinct, but related areas—Iland works 'CHE!
and bridge works. Both works were conditioned by the BEEWAY ok
need to work in an environment of extremely soft 7 -53'<<~
ancient river muds. These works were extremely complex &
because of the site conditions and were to take almost a
decade to complete.

Land works—Reclamation e, b 4

The whole interchange area is underlaid by the ancient ") \

river bed which was a rather sharply defined ravine, filled /\
by deep deposits of alluvial mud with an average general .

maximum depth of 21 metres. Some 29 hectares of the \Hﬁl AMI ‘E'

site had been reclaimed from the river in the approach NTERCHAN re
roads to the Narrows Bridge and a further eight hectares
were to be reclaimed for the interchange area. Essential
reclamation was carried out by hydraulically placing mud NTRAI
behind a sand perimeter wall. After drying out, mud was - DN
covered with a one metre thick sand blanket on which DO HA s
roads could be built to clear the area of subsequent work.

Based on an aesthetic decision to build a parkland inter- PERTH
change as an alternative to a multitude of bridge works,
the construction task was to consolidate these soft muds
to a state of sufficient strength to accept large embank-
ments and other landscaping works. The mud existing at
the site was only capable of supporting banks to a height
of about two metres without failure and was extremely
compressible,

Sand Drains

The next construction stage after reclamation was two-
fold, being to increase the strength of the mud and to
cause it to consolidate or settle prior to the building of any
permanent roadworks. The technique used was unique to
Australia and involved the placing of vertical sand drains
in a grid pattern throughout the whole area. These drains
are driven at centres varying between 1.5 metres and 3
metres in a regular pattern, the pattern depending on the
depth of mud, the height of embankments and the
relative importance of the location. Being filled with
relatively coarse sand these drains permit the relatively
rapid loss of water from the mud when the load is applied,
but even so, some 3 years were needed for adequate water
loss tooccur.

JUDD ST TO VINCENT ST

43,708 individual drains were installed with a cumulative
length of approximately 800 kilometres at a cost of $1.35
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The crane on the right dnves a hollow steel mandrel while the crane on
the left extracts a mandrel ready for sand filling,

per metre. The volume of sand placed in the drains was
146,000 cubic metres which, together with the 500,000
cubic metres used for reclamation, brought the site to a
condition where the third earthworks stage could
commence.

Embankment

To cause the pressure differential required to force water
from the mud, thus obtaining strength gain and
consolidation, an embankment was built above the drains
using a total of 3.1 million cubic metres of sand. The
construction of this bank with its sensitive boundary
areas of rivers and car parks was only made possible in the
time available by the use of computer and analysis of
failure patterns—the first such use in Australia.

Loading the vertical drain with sand

At the tme of commencing construction of the bridge
works, the results achieved were a 14-fold gain in strength
and a consolidation brought about by the volume of
water squeezed from the mud of up to eight metres.

Bridge Construction

During bridge design it became apparent that the found-
ation solutions would be of an unusual, if not a unique,
nature due to the consolidating mud which would be
encountered. For this reason, it was decided to split the
work into two areas, one being foundations and the other
superstructures, in an endeavour to ensure that a
specialist could be obtained in each field of work.

The strata through which the foundations were to be

Approximately 3 million cubic metres of sand surcharging the reclaimed
darea.

Foundation works at an early stage, with diversion roads and a Bailey
bridge connection to the freeway central section,

WESTERN ROADS, November, 1984
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built were still settling vertically and had an associated
horizontal movement so that any standard solution, such
as piling, would have to be able to sustain both l\;enical
friction loads and horizontal deflections to a degree be-
yond normal capabilities.

The solution adopted by the Department for each support
was of two parts:

1. An outer caisson (with diameters up to 10 metres)
articulated at 3.6 metre intervals throughout the mud
layers. The articulation into segments allows the
horizontal movement and friction loads to be accepted on
this element without transferring it to the bridge
foundation structure itself,

2. Within this caisson, and isolated from it by an ap-
proximate one metre annulus, a slip form pier was built
founded on the bedrock and taking solely bridge loading.

Caisson construction for the bridge over Mounts Bay Road.

Prestress

Prior to completing the design of either the foundations
or superstructures, one of the largest single prestressed
contracts ever awarded in Australia was accepted and in
turn nominated to the site contractors. Doing this
permitted the completion of final designs and the
stockpiling of many tonnes of materials imported from
England.

Subways

Three pedestrian subways were completed concurrently
with bridge works to link paths through the landscaping
and safely separate traffic and people. As for the bridge
foundations, the subways had to be articulated into seg-
ments which would accept the ground movements. The
subways provide a through movement and connections
with footbridges linking both the City No 2 Car Park and
Kings Park.

Temporary Roads

During construction of all phases of works, temporary
roads were repeatedly constructed to maintain the 60,000

WESTERN ROADS, November, 1984

vehicles per day passipg through the interchange site and
using the Narrows Bridge, and at no time was that bridge
removed from public use.

Lakes and Landscaping

Three shallow man-made lakes were built into this
interchange area to provide some replacement for the re-
claimed river and to produce reflecting pools. The lakes
performed a separate engineering function in that they
receive and store fresh ground water, pumped to the area
from the Hamilton Interchange and then used for
reticulating the lawns and trees.

Landscaping

By preplanning the whole of the interchange planting
programme, a nursery was developed in South Perth at
the very commencement of earthworks. Many hundreds
of trees were planted and established in specially designed
containers so that by the time the interchange was ready
to accept planting, the trees and matured and grown to
heights of up to 6 metres. !

The trees were moved to the Narrows on specially built
transporters and placed in prepared ground, providing
some early maturity to the landscaping. Couch grass was
used for the balance of land areas being capable of
survival in a salty environment and able to accept
minimal watering. The dry summer colouring is compati-
ble with other public areas throughout the city. However,
the interchange area is fully reticulated and now has a
much more formal appearance than was originally pro-
posed, with an extensive and closely mown grassed area.

Miscellaneous Works

Separate contracts were arranged for lighting,
reticulation, water supply, signs and sign gantries to
complete the interchange.

Construction Resources

The building of the interchange, which includes five road
bridges, two footbridges, three subways and the park
areas, was completed by a blend of private and public
enterprise—all structural work being contracted and the
balance undertaken by the Department’s own resources.

The interchange was formally opened on November 30
1973, some 19 years after the first work on reclamation
for the Narrows Bridge started. It had proved to be an
immense task because of the difficult site conditions. It
was a large drain on the Department’s resources, but the
end result had been brought to a satisfactory conclusion.
The interchange, like the Narrows Bridge, was a very
vital partin the new freeway system.
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MITCHELL FREEWAY

The Central Section—Mount Street
to Murray Street

The design of the Central Section of Mitchell Freeway
from Mount Street to Murray Street began in 1961
under the supervision of De Leuw Cather and Co.,
Consulting engineers, of Chicago. This company
provided the expertise in freeway road design which was
lacking in Australia at that time. They also gave advice
on the continuity of elements of the design, which was
important aesthetically to maintain unity in the overall
design. Subsequently De Leuw Cather and Co were also
involved in the design of Stages 2 and 3 of the freeway.

Construction commenced in 1966 which was concurrent
with the start of major earthworks in the Narrows
Interchange area. The work which was completed in
1968 provided bridges crossing the freeway at Malcolm
and Hay Street, and a freeway bridge over Murray
Street.

While physically one of the shortest stages of the
freeway construction, this section proved to be one of
the most difficult. Passing through the centre of built-up
Perth, almost every known underground service was
severed, requiring an intense programme of service re-
location before construction could commence.

To minimise the need for, and cost of, land acquisition,
extensive use was made of high retaining walls
throughout this area and special consideration was given
to concrete finishes. Trials were conducted, off site, of
special textures and finally the sand blast treatment
adopted. It has the benefit of simple removal of graffiti
with little visual alteration,

Mention must be made here of the Barracks Arch
controversy. The Government of the time wished
demolition of the Arch to provide views of, and from,
Parliament House to St George’s Terrace, but public
outcry forced the Government to change its views, and
by alternative design, it was possible to retain the Arch.
The removal of the Barracks’ wings to preserve the Arch

The Freeway passes under Malcolm Street bridge between Parliament
House and the Barracks Arch.

10

required considerable underpinning and hand brickwork
to maintain its aged appearance.

A temporary connection from the Central Section 1o
roads in the Narrows Interchange was provided making
use of Bailey Bridging over Mounts Bay Road. Thus at
the end of the first decade after the opening of the
Narrows Bridge, a connection was provided via the
ramps of the Central Section into the street system in
West Perth.

The central section of freeway between Mount and Murray Streets
being linked to the Narrows.

Mature tree planting enhances the concrete finish.

WESTERN ROADS, Novmember, 1984
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Hamilton Interchange

e Tk I T2,
T e r R

The Wellington Street bridge marks the beginning of the Hamilton
Interchange.

The Hamilton Interchange was the next section of
freeway to be started. It was constructed in the years
1969 to 1972 and coincided with the final stages of the
Narrows Interchange. Its construction followed as a
continuation of the Central Section, extending it
northwards over Wellington Street and the railway line.
[t also included bridges over both James and Aberdeen
Streets and when the first stage was opened in
November 1971, it provided grade separated access via
the freeway for the first time for Perth’s northern
suburbs with connections to Sutherland and Charles
Streets. The structures were completed in a stage from in
two contracts to provide part of the final development of
the interchange. On and off ramps providing access to

The developed Hamilton Interchange including the busway bridge in
the central foreground.

Wellington Street and the connection of the future City
Northern Bypass are still to be built.

The site consisted of soft, poorly graded sands requiring
densification which was undertaken by a Frankipile
technique so that conventional structures could be built
without the use of piling. Of interest, work in this
interchange yielded the first experience with Perth’s
northern swamp areas and the incidence of reclaimed
peaty areas previously used for market gardens and
other developments.

Work on the structures and roads in the interchange was
completed in October 1972. The work on landscaping
continued after this date.

MITCHELL FREEWAY STAGE 2

Hamilton Interchange to Vincent Street

A start was made in February 1974 after completion of
Hamilton Interchange, on the extension of the freeway
to a temporary termination at Vincent Street in
Leederville. This stage of the freeway totalled 1.6
kilometresinlengthandincluded thefollowing—

@ A large curved high level bridge to connect north-
bound traffic to Charles Street.

® The first of ultimate twin bridges crossing Loftus
Street over the freeway.

® A pedestrian bridge over the freeway at Oxford
Street and a subway under Loftus Street.

® Many alterations to the local street systems, mainly
the diversion of Cambridge Street to the West Perth
Subway and the removal of Charles Street.

A special feature of this stage was the construction of a
bridge in the northbound carriageway providing solely

WESTERN ROADS, November, 1984

for rapid transit facilities. This bridge allows buses to
travel directly from the new central city bus station via
Roe Street to the northbound freeway.

Another aspect of interest in this stage was the use of
what will ultimately become the southbound
carriageway of the freeway, for travel in both directions.
Traffic is separated by a solid steel beam to provide a
narrow median. Future freeway shoulders were used to
form part of the freeway pavement in this stage. Plans
allow for duplication when traffic conditions dictate.

Mention must also be made to the severe impact of this
work on Leederville. The freeway cut through the
original subdivision requiring the acquisition and demo-
lition of both residential and industrial properties as well
as cutting streets.

Stage 2 was opened in March 1976 allowing traffic
access to Vincent Street and Leederville.
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MITCHELL FREEWAY STAGE 3

Vincent Street to Hutton Street i

Stage 3 of Mitchell Freeway passing between Lake Monger and the
Velodrome traverses landfill and peat.

Work on Stage 3 followed quickly after the conclusion of
the previous stage. In order to avoid as much develop-
ment as possible, the route for Stage 3 of the freeway
passed over several former wetlands, two areas of
sanitary landfill at Vincent Street and along the frontage
of Lake Monger, and also through peat-filled swamps at
Powis Street and north of Scarborough Beach Road.

The nature of this site required a large degree of
preliminary work to improve the ground so that it was
suitable for construction purposes before a contract for
construction could be let. Techniques were developed
for the consolidation of both peat and landfill by
surcharging with large sand embankments. Once the
desired consolidation had been achieved the surplus sand
was removed for re-use elsewhere in the project. The

work required the importation and re-use of over half a
million cubic metres of sand.

When site improvement had developed to a sufficient
degree, tenders were called for the construction of
permanent works on the freeway in 1976. These works
provided freeway bridges and associated ramps at
Vincent Street, Powis Street and Scarborough Beach
Road.

As a continuation of the public transport facilities built
during Stage 2, the freeway ramps at Scarborough beach
Road are restricted to buses and taxis only, and provide
rapid access to the Innaloo bus terminal in Odin Road.
The use of future southbound carriageway, divided by a
central beam for two-way traffic was continued
throughout Stage 3 to MacDonald Street and the
connection from this point to Hutton Street was made,
using future frontage roads on each side of the freeway.

Special features of this stage included:

® The use of an open graded asphalt surfacing to
produce better road drainage and markedly improve skid
resistance for high speed traffic.

® The excavation of peat and garbage from bridge
locations to provide suitable foundations. The excavated
material was used in the development of Heirisson
Island.

@ Pedestrian footbridges were provided at Leeder
Street and over Powis Street for use by school children
attending the nearby schools in Dodd Street.

Stage 3 was completed in June 1978 and it won the
Western Australia Engineering Excellence Award
presented by The Institution of Engineers, Australian
for that year.

MITCHELL FREEWAY STAGE 4

McDonald Street to Erindale Road

The freeway continued to follow a route passing
through peat swamps and sanitary landfill areas. In this
case, both were far more extensive than previously en-
countered and peat compression techniques were again
successfully adopted while garbage was relocated where
possible. A new technique of handling garbage where re-
location was not possible, using dymanic consolidation
was developed. This technique involves a high degree of
impact-consolidation such that the garbage is both
compressed and subject to stresses which will exceed
those likely to be encountered by operating traffic.
These works were extensive in nature and were
completed over a period of 18 months.

Actual construction started early in May 1982 and
in various stages provided for road bridges over the
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freeway at Hutton Street, Cedric Street and Karrinyup
Road. A footbridge provided at Hector Street made use
of a steel arch to produce a different and pleasing design.

The number of heavily trafficked roads passing through
the site required the Department to undertake difficult
connections of newly completed works to local roads.
These works usually commenced at midnight Friday
night for re-opening to public prior to the Monday
morning peak traffic, and involved treble shifting, work
under floodlights and the use of a high degree of engin-
eering judgment.

The work, an impressive array, included:
@ The acquisition of 134 properties.

WESTERN ROADS, November, 1984



The wide central median of the freeway provides for widening and a
future rapid transit facility.

® The use of 1,750,000 cubic metres of fill.

® The relocation or reconstruction of water,
electricity, gas, telephone, and drainage mains.

® A diversion or reconstruction of local street systems
by Stirling City Council.

® The connection of new facilities to the streets by
the Department.

While not spccifical_[y included in Stage 4 of the freeway,
advantage of the site and materials enabled a start of

WESTERN ROADS, November, 1984
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Pedestnan access 1o the landscaped interchange is catered for by the
connecting paths, bridges and subways

The interchange at night

Stage 5 to be included in these works, with the provision
of a bridge over the future freeway at Erindale Road.
Pedestrian facilities were catered for during this stage by
footpaths on all bridges, a footbridge at Hector Street
and Civic Place to provide access across the freeway for
local residents and school children attending Birralee
Primary School, and twin underpasses also to form a
cycleway at Erindale Road.

Allowance for a separate public transport system was
made throughout this stage by the provision of an extra
wide median and a future bus terminal north of
Karrinyup Road.

The freeway was opened first to Karrinyup Road in
December 1983 and then to Erindale Road in September
1984,

14

One of the subways at the Narrows Interchange

KWINANA FREEWAY
Narrows Bridge to Canning Highway

When first opened in 1959 to provide access to the
Narrows Bridge, the freeway provided two lanes in each
direction and all traffic connections were at grade. With
traffic growth and further development of the freeway
system to the north and south, a number of
improvements were made to match the increasing de-
mands on the original construction.

South Perth Interchange

The on and off ramps to South Perth constructed with
the Narrows Bridge were on an alignment suitable for

WESTERN ROADS, November, 1984
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T'he South Perth Interchange.

An urban forest emerges alongside the freeway

traffic at the time, but always acknowledged to be in a
temporary location. By 1975, when traffic on the
Narrows Bridge was averaging 85,000 vpd, the merging
of entering flow to the freeway caused serious
congestion on the Narrows Bridge and it had become
necessary to construct the permanent ramps without
delay.

An interchange was designed on the previous alignment
of Judd Street in South Perth. It included a bridge
curving through 87° spanning the freeway and the
provision of an unrestricted free slip on to the freeway.
The interchange work required the demolition of a
footbridge at the foot of Judd Street and its replacement
at Hardy Street to maintain access to the river foreshore.
Particular care was taken with the aesthetics of both

WESTERN ROADS, November, 1984

Hutton Street bridge was connected to the street system during a
weekend shift.

bridges including extensive architectural advice because
the bridges intruded into the views from nearby
residences in South Perth. Their length was increased
and the footbridge built with graceful lines adding to
cost, but producing a pleasing result. The interchange
was lit by high mast lighting.

The interchange which was opened in December 1976,
caused some local construction problems. Construction
clearances were very small and purpose-made height
warning devices were used to reduce the risk of over-
height vehicles striking bridge formwork and thus
causing a collapse. The first of these consisted of a
gantry across the freeway from which were suspended
empty drums to provide a noise on impact and the
second used light sensors set at vehicle operating heights
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and operating flashing lights and illuminated signs.

Demolition of the footbridge required the closing of the
freeway from Canning Highway for public safety, and
for this reason, the bridge was demolished between the
hours of midnight Friday to 6 am Monday morning.

Canning Interchange

The next problem to be solved was the congestion aris-
ing from traffic on Canning Highway, the Canning
Bridge and Manning Road, at the southern most end of
the current freeway. During the period 1978-79, two
bridges were built to carry Canning Highway over the
freeway and a bridge provided to give direct connection
from Manning Road to both the freeway north and
Canning Highway. Again, because of its sensitive loca-
tion, particular care was taken to minimise obstructions
with a view to landscaping the area and to maintain
access to the waterfront. Opportunity was taken during
this construction to construct new permanent on and off
ramps in readiness for the early construction of the
southern extension of the freeway.

Kwinana Freeway Widening

To cater for the additional traffic that would use the
freeway from the south following completion of the
extension to South Street, the existing Kwinana
Freeway was widened under traffic to three travel and
one break-down lane in each direction. Opportunity was
taken during the widening to realign and reconstruct,
where necessary.

An interesting engineering feature of this work was the
task of both widening and lifting the three footbridges at
Como. This work provided significant savings when
compared with demolition and replacement and was
completed without interruption to traffic use. A new
footbridge was provided near Cale Street.

Raising one of three footbridges utilising a prefabricated steel section.,
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A raised footbridge spans the widened Kwinana Freeway.
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Narrows Bridge Reversible Lane

The reversible lane on the Narrows Bridge improves peak hour traffic
flow.

Growth of traffic on the Kwinana/Mitchell Freeway
system was causing increasing congestion on the
Narrows Bridge in the seventies. Concurrent with the
widening and extension of the Kwinana Freeway, the

Canning Highway to South Street

g

Southern extension of Kwinana Freeway looking towards the Cloister
Avenue boat bridge, with Mount Henry bridge in the background.

The extension of the freeway southwards from Canning
Highway between 1979 and 1982 again involved contro-
versy because of its location on the Canning River
foreshore and the necessity for further reclamation. A
small area of reclamation immediately south of Canning
Bridge required particular protection to prevent
scouring. The river wall was faced with limestone for
appearance and at the same time to ensure that it could
be readily climbed by anyone wading in the river. In the
vicinity of Edgewater Road, a larger area was necessary
and particular care was taken to cover the river bed

18

Narrows Bridge was widened from six lanes to seven,
This was achieved at the expense of the downstream
footpath and required some strengthening of the bridge.
With seven lanes, it was possible to arrange that the
central lane was reversible so that four lanes could
operate towards the City in the morning peak and four
lanes away from the City in the evening peak. It is
interesting to note that when the Narrows Bridge was
designed, it was based on a forecast of 6,000 vph. The
actual peak hour traffic prior to the reversible lane being
introduced was 9,600 vehicles. At this stage, the total
daily traffic on the bridge was almost 100,000. Now that
the peak lane is operating, peak hourly flows have
reached 13,300 and the daily flow is up to about 120,000

vpd.

The reversible lane is operated by a microprocessor
based controller located in the abutment of the Narrows
Bridge. It is programmed to provide the correct sequence
of barrier operation and sign change and has a built-in
fail-safe malfunction warning capacity.

The barriers consist of lightly constructed arms fitted
with reflectorised chevron boards and flashing lights
which operate when the barriers are moving. The
changeable signs consist of an endless roller blind which
is electrically operated to expose alternative messages.

The Leach Highway Bridges looking towards South Street.

adjacent to the new sheoreline with dredged material
from the river bed in the reclaimed area, in an attempt to
re-establish the original condition as closely as possible.

This section of the freeway involved a variety of struc-
tures, all of which were designed by Main Roads
Department staff and constructed by contract. At
Cloister Avenue, a curved bridge was built to provide
access to a boat launching ramp on the river foreshore.
At Edgewater Road, a bridge has constructed to provide
pedestrian access. Road bridges were provided across the

WESTERN ROADS, November, 1984
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The Cloister Avenue boat bridge provides access to the foreshore and
cycleway-walkway.

The Leach Highway interchange,

freeway at Cranford Avenue, Leach Highway and Parry
Avenue.

The major feature of the freeway work was the
construction of the Mt Henry Bridge over the Canning
River, the longest road bridge (660 m) built in Western
Australia, The Contractor for the bridge was J.
O'Clough and Son Pty. Ltd. the same Contractor as
was associated with Christiani and Nielsen in the
construction of the Narrows Bridge between 1957/59.
The bridge carries six lanes of freeway traffic with two
dual purpose footway/cycleways below road level pro-
tecting users from the weather and traffic noise. The
bridge also carries a multitude of services within its core.
For the first time in Western Australia a cable-stayed
truss was used to erect precast concrete segments more
economically than using falsework supported by piles.

Road construction to the north of Mt Henry Bridge was

undertaken mainly by contract and by the Department’s
own staff to the south. On the southern side, the

WESTERN ROADS, November, 1984
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freeway was depressed to minimise its effect on the
surrounding community. This involved construction
below the original water table in the area, requiring
particular attention to drainage.

Care was taken throughout the work to conserve the or-
iginal topsoil and this was spread over the new surface
when earthworks were complete to encourage the
regeneration of natural vegetation. The appearance of
the freeway today is enhanced by the success of the
technique and also by the extensive planting (over
100,000 trees) that took place.

Specially designed river drainage outfalls were built to
keep the foreshore undisturbed. During the works, every
effort was made to preserve all natural vegetation
possible and special mention should be made of the stand
of paperbark trees near Cloister Avenue, which was
fenced off to prevent any intrusion by construction
plant.

The final phase of the work involved the development of
a footway/cycleway extending from Cranford Avenue in
the south to Canning Bridge and along the previous
section to the Narrows Bridge. The path was threaded
through stands of native trees and linked to all
footbridges to form a continuous facility along the
water’s edge. The southern extension was formally
opened in May 1982,

STIRLING BRIDGE

The original Metropolitan Region Scheme did not allow
for a bypass for Fremantle. During the late sixties the
Council in conjunction with the Metropolitan Region
Planning Authority and the Main Roads Department
developed the concept of the Fremantle Eastern Bypass
which was incorporated in the Scheme in 1973.

An essential part of this plan was the construction of a
new bridge over the Swan River some 400m upstream
from the timber Fremantle traffic bridge.

[

Stirling Bridge over the Swan River at Fremantle.

20

Mount Henry bridge looking north along Kwinana Freeway.

Because of the historic importance of the site and the 10
m difference in level each side of the river, the design of
this bridge posed an aesthetic challenge. The solution
adopted by Consultants Maunsell and Partners was a
bridge of deceptively simple appearance but actually
complex design. Each bridge span varies in length and
the deck thickness increases continuously from north to
south. These features ensure the overall aesthetic
balance of the design and also that the bridge fits
naturally into the location. This effort was rewarded by
two awards, the Engineering Excellence Award by the
Association of Consulting Engineers Australia and the
Award of Excellence in Concrete by the Concrete
Institute of Australia.

The bridge was completed over a 2 year period at a cost
of $2.5 million. It 1s 415 m long and has precast
segmental prestressed concrete boxes forming a
superstructure supported on concrete filled steel piles.

The approaches to the bridge were built by the
Department and included connections to Stirling
Highway and Tydeman Road on the north and
connection to Canning Highway on the south, with
temporary connections to King and Silas Streets to give
access to Leach Highway. The project was opened in
May 1974 after a construction period of less than two
years.

All these works involved the demolition of dwellings be-
cause the road system had to be constructed through
long established areas. Although opened in 1974, the
design of the approach from Leach Highway is only now
being finalised in readiness for construction in the near
future. Land acquisition and property demolition for the
new road is now complete.

WESTERN ROADS, November, 1984
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THE MAJOR ROAD SYSTEM

At the time the Narrows Bridge was built, the Main
Roads Department had responsibility for the major
roads radiating from the City. The last 25 years has seen
the further upgrading and development of this system.
In some cases, such as Canning and Stirling Highways,
maintenance and minor improvements have largely
sufficed to meet the demands being made on the roads
though some major work has been undertaken over
short lengths, e.g. the duplication of Stirling Highway

past the University of WA. In other cases, more major
works have been necessary to enable roads to cope with
the increasing demand. This included such work as the
upgrading of the Albany, Canning and South Western
Highways. Elsewhere completely new roads have been
developed in accordance with reservations in the
Metropolitan Region Scheme. The larger of these works
are described in the following section.

DEVELOPMENT OF EXISTING ROUTES

Bunbury Highway

The fifties saw the development of the oil refinery and
the new town of Kwinana confirming this area as the
major industrial region of Perth. These works were soon
followed by a steel works, fertilizer factory, alumina
refinery, power station and in later years a nickel
smelter. These major industries were supported by small
businesses.

duni 8 B - n"- s . ~f= — = T——— = i
Stock Road developed to a dual carriageway standard as part of the
Perth-Bunbury Highway.

When the first major development occurred the area
was served by a system of two lane semi-rural roads
poorly equipped to cater for industrial traffic demands.
The progressive development of the major road system,
shown in the Metropolitan Region Scheme, was
urgently needed and this work started in the sixties with
the development of Stock Road to modern standards.
The road not only services the industrial area of
Kwinana but also caters for the growing South West
Corridor of the region. It must also meet the very heavy
holiday demands placed on this coastal route.

With the completion of the second carriageway south of
Rockingham, the route is now a dual carriageway 46
kilometres long, subject to access control over much of
it, from Leach Highway, Willagee, south to the
approaches to Mandurah outside the Metropolitan

22

Ennis Avenue extension, part of the Perth-Bunbury Highway.

Region. The highway development involved the
extension of Stock Road on new alignment to join
Rockingham Road in Munster and the provision of a
new road southwards from Rockingham west of Lake
Cooloongup and the original Mandurah Road, to serve
the developing sub regional centre. Three railway lines
have been bridged and allowance has been made in the
design for bridges at major intersections, if ever required.
Bridge and some roadwork was undertaken by contract
but most of the pavements were built by the
Department’s own workforce.

Leach Highway

The Metropolitan Region Scheme made provision for
the high class road between the port of Fremantle and
the standard gauge rail head at Welshpool. The
Commonwealth decision to complete the Kalgoorlie-
Welshpool standard gauge rail line added extra incentive
to construct this road.

Work started in 1967 in the Melville area with the
upgrading of High Street and was completed through to
Hardey Road in 1978. Upgrading is continuing as
necessary and the latest addition was in 1980 when the
bridge over Albany Highway was opened to traffic.

WESTERN ROADS, November, 1984
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Shelley Bridge carries Leach Highway over the Canning River, replacing
the old bottleneck timber bridge at Riverton.

R

Much of the work involved the development of the
existing street system, but some completely new align-
ments were chosen at Shelley Bridge and through
Bentley and Welshpool.

The 22 km dual carriageway includes a number of
bridges, the first being the Ewing Street bridge over the
railway at Welshpool. A distinctive feature of this
bridge is the use of a technique known as Sculpcrete to
provide an attractive finish to the concrete abutment
walls. The bridge also incorporated the first use of
partially prestressed concrete in Australia, the use of
which in this and many other bridges since has resulted
in substantial cost savings.

The old route through the City of Canning used the
timber bridge over the Canning River at Riverton. The
new route required a high standard crossing of the river
which lead to the design of the Shelley Bridge. Located
over a waterway used extensively for canoeing,
swimming and fishing, it was essential to create an open
design with no restriction on river front access. The
visual barrier of the bridge and its approaches was
deliberately softened in design by the use of long spans,
uncluttered lines and the type of pier employed. The
abutments were also set wel back to allow the visual
continuity of the river and its banks to remain unbroken.

WESTERN ROADS, November, 1984

The design adopted for Shelley Bridge allows for its
duplication immediately alongside the existing structure.
This work will be undertaken when the demand for the
additional road space increases. The bridge carries three
very large water supply pipelines between its girders.

When Shelley Bridge was opened in March 1978, it
completed the dual carriageway in Leach Highway
removing a serious point of congestion. The bridge
which is 230 m long and of segmental construction cost
$2.8M.

When works started on this road the route consisted of a
number of local streets of different names plus many
secitons of new road. In 1970, as recognition of his con-
tribution towards the Metropolitan road system, the
route was named Leach Highway after the late Mr J.D.
Leach,Commissionerof Main Roads 1953—1964.

Sections of Leach Highway are subject to access control,
however, properties with direct frontage remain in the
older areas. Currently, it has three lanes in each
direction over much of its length.

Great Eastern Highway

Over the years, major upgrading took place on three
sections of Great Eastern Highway. Progressive work
between 1957 and 1975 provided a dual carriageway
from the top of Greemount Hill through to Mundaring,
a distance of 9 km. Work was also completed in 1975 on
the provision of a dual carriageway through Guildford
via James and East Streets and in 1978 reconstruction of
the section across the river flats between the Causeway
and Rivervale was completed. This latter work coincided
with the construction of the Interchange at the eastern
end of the Causeway.

Perth City Council has subsequently carried out
extensive landscaping in the area providing a most at-
tractive entry to the City.

Wanneroo Road

Wanneroo Road which is under the control of the Main
Roads Department northwards from Main Street was
the subject of intense work in the latter seventies,
particularly to complete a dual carriageway for the 10
km from Main Street to the northern end of the
Wanneroo Townsite.
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PROVISION OF NEW ROUTES

Beechboro—Gosnells and Roe Highways

The decision by the MRD in the 1950’s to resume rural
land for the future major road system was to bear fruit
some 25 years later. In 1979 the decision was made to
start work on the Beechboro-Gosnells Highway from
Gosnells to Forrestfield. In the first instance this route
was to combine with the proposed Roe Highway to form
a route from Gosnells to Midland along the foothills of
the Darling Scarp.

Traffic on first stage of the foothills route, near Gosnells.

This 23 km route has just been completed to Great
Easterrl Highway at Midland and it 1s proposed that
further work will be undertaken to extend the highway
through to Great Northern Highway. The road has been
built to high standards and has the major benefit of
providing a route for commercial traffic between the
major country radial routes leading out of the region.
When the project is complete to Great Northern
Highway all country highways to the south, east and
north will be linked by a road that avoids all residential
areas and provides a high speed, safe road link.

Many bridges have been built on the road and the
project has seen the first use by MRD in Perth of a new
technique known as reinforced earth. The process was
used on the Maddington Road, Clayton Street, and
Rason Parade bridges. Reinforced earth (or la terre
armee) was invented by Henry Vidal in France in the
early 1960’s. It is a construction process whereby
selected earth fill and metal reinforcing strips are
combined to form a composite material. In the right
conditions it has a distinct cost advantage and can be
used where there are space limitations for the
construction of extensive embankments.

Recently, work was undertaken to extend the
Beechboro-Gosnells Highway to join Leach Highway.
This work provided a temporary railway crossing at
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Trafficon Roe Highway.

U

Reinforced earth abutment at the Maddington Road bridge on
Beechboro-Gosnells.

Forrestfieldand connectiontoHardey Road. Work designed
by Consulting Engineers Bruechle, Gilchristand Evansisin
progress on the construction of four bridges to carry both
carriageways of the highway over the railway lines at
Forrestfield. Once again a technique new to Australia is
being used in that the bridge deck is being cast on the
approach embankment behind the abutment and progress-
ively launched across the opening as additional sections of
deckarecast.

On the north of the river, a further length was
completed in 1984 between Guildford Road and Morley
Drive. Work is currently in progress between Hardey
Road and Great Eastern Highway.

With the introduction of the Commonwealth
Government’s Bicentennial Road Development
Programme Beechboro-Gosnells Highway willbedeveloped
between Albany Highway, Gosnellsand Morley Drive over
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Beechboro-Gosnells Highway near Broun Avenue.

itfulllengthand thus within the next few years it will provide
a second high class north-south road facility serving the
Metropolitan region.

The Northern Suburbs

By the late 1960’s the rapid population growth in the
region was placing a strain on the supply of suitable
urban land. As a result of this pressure land prices
escalated rapidly. To overcome this problem the
Government combined with the Wanneroo Shire and a
number of large land owners to release some 3500 acres
of urban development. The funding of the road con
struction was also a joint effort.

The Shire of Wanneroo was not equipped to handle such
a large scale development within its area and the
Department provided the resources to plan, design and
construct the major road system for the development.
The development agreement led to the construction of
Marmion Avenue, Whitfords Avenue, Ocean Reef
Road and the new length of West Coast Highway. These

West Coast Highway, Whitfords.
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Whitfords Avenue, near Whitford Shopping Centre

major roads were to provide the framework that allowed
the development of some of the most modern residential
suburbsin Perth. At the same time as these roads were being
developed the balance of the Northern Corridor was planned
in detail and provision made for the other major roads that
would eventually be required. As a result of this planning
future extensions of the Mitchell Freeway will be able to be
constructedwithouttheneedtopurchaseprivateland.

Recently, the Department has been similarly involved
in the construction of Joondalup Drive and Hodges Drive
to serve the future sub-regional centre.

OTHER WORKS

In the 25 years since the opening of the Narrows Bridge,
many other major projects have been undertaken on
roads throughout the Metropolitan area. Several
examples follow.

The Department was involved in the construction of
dual carriageways in Thomas Street and Winthrop
Avenue, adjacent to Kings Park, and Tydeman Road to
serve the North Wharf area at Fremantle.

The Commonwealth games in 1962 resulted in new
roads to serve Perry Lakes and the upgrading of Perth
Airport led to the construction of Brearley Avenue.

The Standard Gauge Rail Project in the late sixties
required new rail bridges at Great Eastern Highway,
South Guildford and Welshpool Road, Wattle Grove.

The increasing traffic demand saw the removal of the
roundabout at the Victoria Park end of the Causeway
and its replacement with a modern traffic interchange.

At Bassendean, Guildford Road was realigned and dual
carriageways constructed to provide a bypass of the
town centre and to remove a notorious bend.

A second carriageway was constructed on Welshpool
Road between the foot of Lesmurdie Hill and Crystal
Brook Road to improve passing opportunity and safety.
Slow vehicles were previously a serious problem.

During 1976, the Department was involved in the
construction of Hayman Road and Kent Street in the
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vicinity of the Western Australian Institute of

Technology. ,
Some of the projects of this type are on roads under local
authority control and in some of these instances, the
funding of the projects was shared with the local
authority and possibly a developer.

OTHER SERVICES

The Department is involved in providing a service to
road users in several other fields which have developed
markedly in the last 25 years.

Traffic Control Signals

At the time that the Narrows Bridge was opened in 1959
there were 39 traffic control signs in operation. Today
there are over 400. In this time equipment has changed
markedly and now controllers incorporate micro
processors which make it possible to program signals to
operate in a multi phase mode.

A recent innovation has been the advent of PACTS a
system whereby signals along arterial routes are linked
to greatly improve the chances of traffic travelling along
the route receiving successive green lights. Currently
over 40 sites in the City Centre, Shepperton
Road/Albany Highway, Leach Highway and
Scarborough Beach Road, Innaloo are connected to this
system which is controlled by a single central computer.

Emergency Telephones

Recently emergency telephones have been installed over
the full length of the Mitchell and Kwinana Freeways at
intervals of 1 km. When first opened the Kwinana
Freeway between the Narrows and Canning Bridges was
equipped with emergency phones. However, these were
taken out of the service because of the difficulty in
maintaining them in a reliable condition. The new
phones which were developed in New South Wales are
much more resistant to the ravages of the elements and
vandals.

Cycle Facilities

In recent years, there has been a growing interest in
cycling in Perth. Following the widening of the
Kwinana Freeway between the Narrows Bridge and
Canning Bridge and its extension southwards, a
cycleway was constructed along the foreshore between
the Narrows Bridge and Cranford Avenue. This was
done with the idea of providing access for recreational
traffic along the river foreshore and it was planned that
it would be used by both pedestrians and cyclists. The
facility has proved immensely popular and
improvements have been suggested by users to enhance
its use for commuting cyclists working in the City.

In association with local authorities, an extension of the
route northwards along the Mitchel Freeway is
currently in progress. The Department is spending a
considerable sum of money principally on structures
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associated with freeway works to ensure that cyclists cap
move parallel to the freeway without conflicting with
the arterial traffic. Where necessary to provide contin-
uity of the route, the facility is being constructed within
the freeway reserve.

THE ENVIRONMENT

In the Metropolitan area, major roadworks follow routes
laid down in the Metropolitan Region Schene
Particularly in the case of the Mitchell Freeway, the
alignment has followed a series of swamps which
ordinarily could be expected to cause some controversy
because of the rapid disappearance of wetlands in the
Metropolitan area. In this case, the wetlands have been
degraded for one reason or another and no particular
difficulties were encountered.

Major projects undertaken by the Department are the
subject of environmental examination before works
proceed. Where items with particular significance are
identified, action is taken to minimise the effect. There
is, however, in most cases little scope to vary an
alignment reserved in the Region Scheme because of the
extent to which surrounding development has occurred.

Surveys have been undertaken in the major regional
reserves to discover whether any Aboriginal sites of
significance occur. One such site of particular interest
was discovered on the alignment of the Roe Highway on
the banks of the Helena River where evidence of
occupation by man dating back for about 30,000 years
was found.

In an attempt to offset the effects of muyor road
construction, the Department is making a considerable
effort to landscape the works immediately after
construction. When the Kwinana Freeway was first
built, comparatively little effort was made in this area
and because of the exposed conditions, there were few
plants that grew satisfactorily. In contrast, much greater
effort was applied in the Narrows Interchange area.
Many mature trees were planted and extensive arcas
were grassed and reticulated, but there was limited
success with the establishment of shrubs, in some
instances due to the exposure and others because of the

poor soil.

Particular care has been taken in more recent works to
preserve the topsoil as far as possible and to spread it
over newly completed earthworks to cncourage
regeneration of naturally occurring vegetation and also
to provide a better medium for the growth of introduced
species. The southern extension of Kwinana Freeway
highlights work of this type.

Recent jobs have been the subject of very heavy
plantings of small trees and shrubs in tubes.

Until recent water shortages extensive use Ol reticula-
tion was envisaged. Plant species selection and
techniques of propagating plants under dry conditions
are still evolving.
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THE FUTURE

[t would be of interest to postulate what further progress
might be seen onthe north/south freeway route and the
rest of Perth’s major road system by say the turn of the
century. What is actually achieved, of course, would
depend upon the funds that are made available and on
the growth that in fact does take place in different parts
of the City because traffic demand plays a major part in
the decision to build particular projects.

Narrows Bridge and Immediate Approaches

An improvement of growing importance to the existing
freeway system is the provision of additional capacity at
the Narrows Bridge to meet predicted traffic growth. It
has been suggested from time to time that a duplicate
bridge should be built. However, unless the approaches
of the Kwinana and Mitchell Freeways are significantly
upgraded, a duplicate bridge would provide more
capacity than is justified. A more practical and
appropriate solution would be to widen the existing
bridge. Such a project could provide sufficient width
across the Swan River to enable the existing roads to
function without the existing constriction at the bridge
site. This solution should cope with increasing traffic for
many years and would provide capacity on the bridge
that is in balance with the adjacent freeway system

Mitchell Freeway

Currently, work is under way to extend the freeway
northwards to Warwick Road and this work should be
completed by mid 1986. Following the Govenment's
decision to construct a Marina in the vicinity of
Sorrento, it has been decided to continue these freeway
works to Hepburn Avenue. The completion of this will
provide direct access to the Marina site for the
anticipated traffic that will result during the America’s
Cup period. Following a submission from the Wanneroo
Shire Council and the Joondalup Development
Corporation, proposals are being examined to extend the
freeway northwards to Joondalup Drive. Beyond the
connection to Joondalup Drive, it seems unlikely that
there will be any further extensions northwards for some
considerable time.

An addition planned for completion in about four years
is the construction of on and off ramps at Wellington
Street to the freeway north. This will provide improved
access to the City and reduce the pressure on existing
railway crossing points.

It is likely that further work will become necessary on
the Mitchell Freeway to increase its capacity
northwards and from Leederville. Forward planning has
allowed for this to be achieved by the duplication of the
existing road between Loftus and MacDonald Streets.
North of MacDonald Street, additional capacity has
been allowed for in the design by providing additional
traffic lanes in each direction.

WESTERN ROADS, November, 1984

Kwinana Freeway

The Metropolitan Region Scheme currently shows the
Kwinana Freeway terminating at Forrest Road. The
Metropolitan Region Planning Authority is currently
investigating a route to establish a reservation
southwards towards Mandurah. Completion of this
planning work will define the future land required for
the road so that construction works can follow as the
need arises. An extension of the freeway south to
Forrest Road could well be considered as the next stage.

The Major Road System

The most recent years have seen considerable progress
with the development of the road system in the Control
Access Highway reserves provided in the Metropolitan
Region Scheme and it is expected that this progress will
be continued. A number of major projects have already
been committed. In the short term, the following pro-
jects will be undertaken:

e Work will continue on the Beechboro—Gosnells
Highway to complete the link across the Swan River,
including interchanges at Great Eastern Highway and
Guildford Road, during 1987. This will provide a
continuous roadway from Gosnells to Morley Drive and
thus open up a major north-south route to the east of the
city.

® Roe Highway will be extended northwards from
Great Eastern Highway to Great Northern Highway
during 1986 and 1987. It will then be extended
southwards from the Beechboro-Gosnells Highway to
Welshpool Road. This complements work on the
Beechboro-Gosnells Highway.

® Redcliffe-Bushmead Highway will be completed
between Great Eastern Highway and Roe Highway in
1986 and assist bypassing traffic on the Guildford-
Midland Road.

@ Work will accelerate in 1986/87 on the construction
of the Burswood Bridge to provide a connection between
Great Eastern Highway and the Hamilton Interchange.
This work will take several years and will involve the
development of Aberdeen and Newcastle Streets as a
one-way pair.

e The southern approach from Leach Highway (High
Road) to the Stirling Bridge will be constructed during
1985.

With the completion of these projects, it is anticipated
that work could continue to the further development of
a primary road network shown in the Region Scheme.
Continuation of Roe Highway could proceed from
Welshpool Road through to South Street and ultimately
extend towards Fremantle as outlined in the planning
scheme. The progressive development of the North
Perimeter Highway will be seen from Great Northern
Highway through to the Mitchell Freeway. When
combined with the work already in hand, these two
routes would provide an outer circular ring road for the
metropolitan region. While major works of this nature
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are in progress, traffic on the existing road system would
continue to be carefully monitored to evaluate the need
for local improvements. These improvements could take
the form of additional traffic lanes, grade separation or
works of a lesser nature which may be necessary to
improve the efficiency of the road system.

A number of road proposals have proved to be extremely
contentious in the past and are currently the subject of
consideration by Government or are awaiting
completion of planning studies. Examples of such
projects are the Spencer-Manning Link to provide relief
to Albany Highway, the Western Suburbs Highway and
the Midland Western Link Road. Whether projects are
included and if so their extent in such cases will of
course depend upon the outcome of the studies.

The ability to commit expenditure on the projects listed
above and to suggest that works will be undertaken on
others is only possible because of the extent of
planning that has been undertaken in Perth over the last
thirty years. Corridors have been protected and land
acquired for many of-these projects due to the foresight
over that period.

Twenty-five years ago the opening of the Narrows
Bridge provided the keystone onto which a modern road
system has been developed for the City of Perth. The
challenge thrown out by the planners of the 50’s has
been acted upon and the Main Roads Department has
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been able to construct a major road system that is now
the envy of most other comparable cities in the world.
The road network that has been developed can continue
to expand to enable the transport needs of a rapidly
growing city to be met in a safe and efficient manner.

APPENDIX

Many people, both within and outside the Main Roads
Department have had a deep involvement in the
planning and design of Perth’s Freeway system since
the Hon John T. Tonkin, MLA, took the proposal to
Cabinet to build the Narrows Bridge and its Kwinana
Freeway approaches.

Ministers responsible for the Department in that period
have included: '

Hon John T. Tonkin, A.C., M.L.A.
Hon Gerald P. Wild, A.M., M.B.E,, E.
Hon Sir Ross Hutchinson, D.F.C., M.L.
Hon C.J. Jamieson, M.L.A.

Hon R.J. O’Connor, M.L.A.

Hon D.J. Wordsworth, M.L.C.

Hon E.C. Rushton, M.L.A.

Hon J.F. Grill, M.L.A.

D., M.L.A.
A.

Commissioners of Main Roads since the formation
of the Department have been:

Mr Edward Tindale  (1926—1941)
Mr J.W. Young (1941—1953)
Mr J.D. Leach (1953—1964)

(1964—1965)
(1965—present)

Mr J.J.G. Punch
Mr D.H. Aitken
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